


ee oa 


September 5, 1960 





SPECIAL REPORTS: 


ViaTion WeeK Eau 





~ and Space Technolog hvienic Cooling 


wt 

















re 


s 
CORPORATION 


Azusa, California 


A 
SUBSIDIARY 
or 

f TRE \ 

GENERAL 
TIRE 
AND 

RUBBER 
COMPANY 














on F 
3 ves ed 
Mere ? f , nie. 
Be ps 
aa , he 
ve ie o 
od i ; 
ai 3 4 uy 
big 2 a : 
= hee fe ay ps 
ats 4 
: " + 
ote ; 
fie 5 a Z 
“a 
—, 
’ 4 
a on eo 
ae — 
i ; Z - 
‘ -— ’ yon — —— 
j 








‘ 





FRMA 


-_ 


TH 


” 























Solid State Om} nents iydro-Alire 


may Solve You) I LTO! [lls Prol lem 


foday, Hydro-Aire offers you special skills in the development of te compo- 


nents to help you solve your systems problems. The Hydro-Aire I Division 


— , Sl flexibility in desig? leliveryv - 
and reliable performance. These capabilities are now producing p ers for 


has beer ated, staffed and tooled to provide 
URBANK, CALIFORNIA 


project engineers at Martin, Boeing, Space Technology Labora al Elec- 
Division of CRANE CO. 


tric, Litton Industries, Magnavox, Autonetics, and many othe: 


Solid State devices in- 

Winona Avenue, Burbank A note or our letterhead brings 1 >: en ' clude tume delay devices. 

Electronics Brochure bias e renew voltage regulators, power 
: supphes. inverters 


Fo a prompt al vel to your inqu ry, W) te Electronics D \ . Lire 2000 


riaf d "J * } 
() r } CCTTONICS Enginee) are n Cad to nI°¢ nat fies a 
/ { 


Hud Aire hy contacting Mr. Harold Gist ecke. 





IN A 
ECRET 
SILO 


Somewhere in a wasteland, the Air Force Minuteman will 
keep its lonely vigil all through a thousand nights. Buried and 
untended, it must be ready to spring to life if the button is 
ever pushed. 

Minuteman poses a teal challenge to the New’ Reliability 
—reliability which must guarantee successful firing at any 
moment in the far future. Each of the missile’s systems, each 
of its thousands of electronic components, must function per- 
fectly at that given moment. For once the missile is lowered 
into its silo, no human hands again need touch it. 

The Minuteman’s critical guidance and control system has 
been entrusted to Autonetics. We are proud to be a member of 
this United States Air Force missile team 

Once again America’s defense force reaps the harvest of 
Autonetics’ pioneering. A decade of experience with major 
projects has given Autonetics a unique capability in systems 
management—and in meshing its work with that of other 
companies in building modern weapon systems. 


Guidance Systems by Autonetics Ay 


A DIVISION OF NORTH AMERICAN AVIATION, INC. REGIONAL OFFICES: WASHINGTON, 0.C. AND DAYTON, OHIO 
INERTIAL NAVIGATION / ARMAMENT AND FLIGHT CONTROL/ COMPUTERS AND DATA SYSTEMS 
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AVIATION CALENDAR ae 


Sept. 12-13—Sixth Annual Titanium Metal 


| ‘ : = 
lurgy Conference, New York University’s | Engineering notes 
College of Engineering, Bronx, N. Y | from the 

| 

| 

| 





IATA, Copenhagen, Denmark 
Sept. 12-16—Second International Congres 
International Council of the Acronautical 
Socn Zunch, Switzerland 
Sept. 12-16—First Annual USAF Safety Con 
[ Mission Inn, Riverside, Calif. Spon 
Off f the Deputy Inspector Gen 
ral for Safety, USAF, Norton AFB 
Sept. 14-16—Annual Meeting, National 
Assn. of State Aviation Officials, Wort 
Hotel, Jackson, Wyo 
Sept. 15-16—15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
cl, Washington, D. C 
15-16—Fighth Annual Engineering 
vement Conference, Mornson Ho 
tel. Chi a Il) 
Sept. 19-22—National Symposium on Space 
blectros ind Telemetry, IRE, Sh 
ha Hotel, Washington, D. ¢ 
Sept. 20-22—l3th Annual Meeting & 
Forum, National Business Aircraft Assn 
Ambassador Hotel, Los Angeles, Calif 
Sept. 21-25—National Convention and Act 
pace Panorama, Aw Force Assn., Crv 
Auditorium and Brooks Hall, San Fran 
Calif 


Sept. 12-16—16th Annual General Meeting 


BY STANLEY M. INGERSOLL, Capabilities Engineer 


Report No.9 
TMC 601 LOX Tanking Computer System 


Typical of our extensive participation in missile fuel management 
is our TMC 601 the main building block in the process of 
obtaining a completely automatic propellant loading system for 
missiles. It accurately measures, controls and indicates the level 
of liquid oxygen in missile tanks. The computer monitors the 
weight of the propellant aboard a missile, compares it with the 
desired weight, allows for tank diameter and propellant density 
correction and controls the flow of propellant to the missile. 
A two mode control system facilitates the rapid and accurate 
loading of the missile. The first mode permits extremely high 
pumping rates until 9877, capacity is reached. The second mode 
then controls a precise proportioning valve which fills the tank 
to within 0.1°7% accuracy and provides for continuous topping. 
Entirely encased in a protective cover to withstand the extreme 
conditions generated by a firing, the TMC 601 measures the static 
head of the liquid in a tank by means of a highly refined pressure 
transducer. 

The TMC 601 does not require calibration after installation 
and can be easily and rapidly modified for new missile or tank 
configurations. 


Ist Air Commande 
with AFA Convent: 
R E. Mot, USAT 
rst Av Van Nuys, Calif 
Sept. 25 27—24th Annual Convention, I 
ternational Northwest Aviation Coun 
Harrison Hot Spr ng British Colum! 
Sept 27.30—Spa Power Si ms Cor 
t Amencan Rocket Sometv, \ 
Huot Santa M 1, Calif 
Oct. 2-10—Federation Act 


Continu ml page 


Typical Performance Specifications 


Input Power 115 volts, 400 cycles. 15 watts 
8 volts D C., 2 Amps 
5 volts, 60 cycles, 100 watts (heater) 
25 PSiIG—clean. dry air-pneumatic supply to 
TR 2013 
Pressure 1) Differential Pressure (liquid head) 10 PSIG 
Range from 0.5 PSIG to 22 PSIG available) 
ne Pressure 50 PSIG 
Proof Pressure 90 PSIG 
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% under norma! field temperature conditions 
of 50°F to 125 
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For more information and complete operating specific’ tions, write 
or wire SM/I today. Address your inquiry to Stanley M., Ingersoll, 
Capabilities Engineer 
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Airborne actuator AVIATEON. CALENDAR 





(Continued from page 5) 
selected for nationale Annual Meeting, Barc: 
Oct. 3-5—Sixth National Comm 
- . Symposium, Institute of Radi 
wing spoiler systems Utica, N. Y 
Oct. 3-5—Seventh Annual Meeting 
— tute of Radio Engineers’ Professional 
H Group on Nuclear Science, Gatlinburg 
p 
on Convair SPOILER Foun. Cospeeeer: (ak Riles Selina 


sé ” ¢ . Laboratory 
880 jetliner Oct. 3-5—National Midwestern 
. on Air Logistics, Institute of 
i Tulsa, Okla 
Oct. ir International Ai 
Contr ference ind «Fifth 
Meeting of tl ir Trafhe Contr 


An R5244 Airborne +a 


Linear Actuator is ° : ACTUATOR 


used on the Convair 


Oct 


“88C inboard and 
utboard wing spoil 
ers to give additional 
pitct ontrol in case i. 
the regular stabilizer te : 


trim malfunctions 








Oct. 6-9 
\ 
Oct. S—! 








, , ’ . \ \l 
Av irborne’s linear actuators are provided a specially built R‘ ' 
. Oct. 10-12 
used by Convair Division of Gen- «unit meeting these require 
eral Dynamics Corporation in the with a total weight of only 3 Ib 
Convair “880 jetliner to provide 
a secondary flight control system 


to retain control of aircraft attitude ; 
a sai ; specially built Airborne actuators 


This is only one example of 


' 


should the primary ager irae relied on by aircraft designers to 
become inactive. By electrically carry out vital functions in modern 
controlling the actuators through a usteciies ont elecee ‘Wieteen 
set of switches in the cockpit, the |... special design problem, we 
pilot can fly the “880" using the will build an actuator to your speci 
wing spoilers. fications that will do the job de 
Convair’s design problem called f pendably and safely. Where your 
an actuator that would operate requirements are not unique 
effectively from sea level to 40,000 can provide a line of modular-tyy 


ft., at temperatures ranging from actuators, both linear and rotary 


Oct. 19-21—An 


—65° to + 140°F, and with a duty _ that can simplify design and speci 
cycle of 10 sec. on, 5 mi mT i fication. Give us the facts on your 
a maximum tension orcompression§ particular need and we will 


load of 320 Ib. without any risk happy to submit a proposal. Cor 


of failure even after being unused tact any of our offices for further 


for long periods of ti Airborne information. 
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DAB BODE = 


Engineere d Equipment for Aircraft and Indu {ry 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY . Offices in Los Angeles and Dallas 
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thousandth 
when you 


adjust with 
[AMINUM 


Just p-e-e-l the laminations—it’s that easy to get accu- 
rate assemblies with LAMINUM ... even as close as a thou- 
sandth. No machining. No grinding. No counting. No 
stacking. No miking. And no need for stand-by equipment. 





LAMINUM versatile, too. You have a choice of brass, 
mild steel, stainless or aluminum...of .002” or .003” 
laminations f plastic bond or metallic bond. 

Whatever r choice, we'll custom-stamp LAMINUM 
to your own rigid specifications ...any size, any shape, 
and quantity to look and act like solid metal... to 
help you produce more and better assemblies ...in less 


time ... and at less cost. 

That’s what makes LAMINUM so practical. So popular. 
So easy to Revised SHIM DESIGN FOLDER No. 4 gives 
complete uj; the-minute engineering data. Send for 
your copy 


ee 


THE LAMINATED SHIM COMPANY, INC. 
Home Office and Plant 


5109 Union St., Glenbrook, Conn. 
° 
West Coast Sales and Service 


600 Sixteenth St., Oakland 12, Calif, 











Progen iw Systems pa haging... fev the Missile Age 


Qualification testing of Craig shelters is unquestionably proven by worldwide 
operation — from the Arctic to Brazil, to Lebanon and Formosa with a 
superior record of reliability and performance in over 5000 shelter systems. 

Each new shelter design is first tested according to the specifications. 
This step is followed by destructive testing to see exactly how much 
punishment the shelter will take. 

We actually drop it from a helicopter, dump it from a truck, hammer 
it, freeze it, heat it, even drown it. We wind up with a precise measure 
of reliability, above and beyond specification interpretation — extra reliability 
that’s part of every piece of Craig equipment. 

As a result of continuing test programs, we've been able to develop 
basic improvements in shelter design: lighter, stronger prefabricated paneling; 
better shock and vibration protection; lighter, more flexible foam ducting 
for air conditioning, heating, and sound absorption; better RF shielding, 
made from aluminum and poured-in-place foam 

In short — greater reliability for mobile electronic and missile support 
systems. That's our objective, and that’s what we sell. 


CRAIG SKILLS AND SERVICES 

¢ Systems housings— light weight, high- 
strength aluminum shelters, vans and 
trailers for mobile, transportable 
ground support and electronic systems 


* Systems components 
escoping antenna masts, transit cases, 


including tel 


arts boxes, equipment racks, 


cabinet 
) ats 


* Systems installation service — layout 
nstallation of complete systems 

ugh final checkout for maximum 

ty and reliability. Includes all 

shock & vibration isolation, 


CHAMBER 
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......OUR ‘CRASH’ PROGRAM IS UNIQUE 





human engineering, environmental 
control, testing, and repackaging 

Systems packaging research — engi 
neering design and development for 
ground support and electronic equip 


ment protection 


Complete production facilities — all - : 
the manpower, al! the tools, all the SYSTE MS. INC. 
se - 


space required to handle the complete 
packaging assignment 

A unique ‘“‘aluminum-chemical re- 
search” service -—— a highly versatile 
“brainpower pool’’ for solving virtually S 
any problem in aluminum and foamed eSS SySt ind equipment are another Craig' specialty through 
Mastic fabrication . ‘ rs ~~. ™ 
a oe Febure tion, Cedar Rapids, lowa — a Craig subsidiary 


P §-0025 


MOBILE GROUND SUPPORT EQUIPMENT COMPLETE SYSTEMS PACKAGING TELE AN HELICOP-HUTS AWAITING DELIVERY 
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| NOW, GENERAL ELECTRIC INFORMATION SYSTEMS PRESENT... 
| : ¢ 


oo 


ov 


In typical Information Presentation” 
System (above), radcr tracker (1 

receives signal. Signal sent to 
communications center (2) which 
relays to data processing complex 
3). Computer passes formatted 
display data to G-E Light Valve 
Projector (LVP) (4) which simul- 
taneously presents data in color 

Display controller (5) can modify 
or fully change display instanto 

neously (in milliseconds) to speed 

visual analysis 


Dynamic Real-Time 2D and 3D Display 
of Space, Air and Seaborne Vehicles 


SPACE TRAFFIC COPS may someday be developed by General Electric present SIGNIFICANT APPLICATIONS 
a reality. But, today’s ever increasing mplete operating information con ® space surveillance 
space activity demands effective i tinuously in color on screen sizes uir traffic control 
formation presentation systems for ranging from four square feet to ove air defense 

monitoring space vehicle activity 400. Inputs are from computers, sen command control 
lection, processing and rapid visual sors, TV cameras and photos. High logistics 


presentation of ; ‘ nissile itelligence 
presentation f aircraft, missile resolution. selectively flickered intelligence 


submarine operating information is ind a full complement of alphanumeri: FOR MORE INFORMATION add - 

aaaress [ if- 
characters and specia! symbol re keting Manager, Information Systems 
inherent characteristics. And sn = Section, General Electric Company, 
DYNAMIC 2D AND 3D DISPLAYS—the brightness allows viewing even 4901 Fairmont Avenue, Washington 
business end of information systems fully-lighted room. “4. DBS. 


essential to effective decision-n 


by military commanders 


DEFENSE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


A DEPARTMENT OF THE DEFENSE ELECTRONICS DIVISION 





THOR 
MACE 
TITAN 
HAWK 
ATLAS 
SNARK 
NIKE B 
BOMARC 
NIKE ZEUS 
SPARROW |! 
SPARROW I! 
SPARROW iil 
NIKE HERCULES 
SIDEWINDER 
REGULUS I! 
VANGUARD 
REDSTONE 
JUPITER C 
PERSHING 
BULL PUP 
MERCURY 
POLARIS 
CORVUS 
FALCON 


“fa Designs Assembly Savings /nto 
Critical Miniature / Instrument Ball Bearings / 


Helping customers simplify instrument assembly is oa replaced tt bly with a special N/D double row 
specialty of the N/D engineering group. How? Through high pre strument ball bearing with integral 
creative Miniature/Instrument ball bearing application uter race g roller and shaft mounted with a 
and design. Often, a new ball bearing design will pr nut. This nmendation produced cost savings 
duce assembly savings in excess of its additional costs f over 4 turn, the customer was able to reduce 
ir tegral ball bearings, too, very « ften cut down difficult the potent ' Se ng price to the government 
nd costly hand assembly of shaft and parts What's rn t New Departure Instrument Ball Bear- 
iNQsS Improve tentiometer reliability! 


A timely example of N/D customer assembly savings 
can be seen in Nike Ajax and Hercules missile ground You can k f mum assembly costs and unsur- 
support. Here, special N/D Instrument ball bearings are passed re y ude an N/D Miniature / Instrument 
now used in precision potentiometers. New Departure Bearing Spe tin your early design level discussions 
engineers recommended eliminating two single row For immedioct formation or assistance, call or write 
instrument bearings, mounted in duplex and requiring Department New Departure Division, General 


precision spocer and separate guide roller. They Motors Cor; t Bristol, Connecticut 


rv a 
NEW Pe] en eer ls Re 


MINIATURE £&. INeTRUMENT BALL BEARINGS 
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a eo rbi//ty you can build oround 
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A WIDEBAND DIFFERENTIAL 
AMPLIFIER that combines wide 
bandwidth, high common mode 
rejection, and high input impedance! 


NOW 4 precision, low level, wideband DC instruments to meet every amplifier requirement! 


Entirely new in « videband er the gain range 
s new family of “second genera etter than ve instruments to LOOF 
rt rn vide more t eve f ] 
ae peuve Model A16—A wideban 
you want in precis \ : iGo that 


r | , } i 
i DC lifiers é esi , anil ate rms noise leve 90 db com: 


mbine 
ny 
_— ‘ our! | 2 nwide ct ejection a HW) cy with uy 

either line 
100 


te 
- 
ii aré€a 
nance and 
unmatched. Cire 
sistorized to el 
1 
problems. t 
to minimize 
ched circuit 
, , 
modular cons uction Sim] I I rie { | ¢ tehilve ? 
1 . , I ety f ( 
shooting and elimir ngthy dow1 ——- D 
n Ing in cos 


times. An actual comparative 1 Model A15—A general-purpo ingle ae ee 
ion in input 


tenance repor I im I ended differential umplifi ! 


ise level |e than 3 microvol Vrite rnew EI Amplifier 


3540 AERO COURT, 
SAN DIEGO 11, CALIF, 


impe dan € 


manufacturer 





SPECIALISTS IN THE 3 C’s OF ELECTRONICS 


CABLES CAPACITORS CONNECTORS 


Complete versatildy of design plus Count on Bendix High Temp: Can you use the finest electrical 
extra reliability characterize ture Capacitors for pre | connectors in the business? Then 
Bendix® Cable Assemblies. Types performance on _ missilé | try ours. Wide range of sizes and 
include encapsulated or braided high-speed aircraft applicat | types available, including Pygmy" 
missile control cable, thermo- Proved operation from —55° | Miniature, Rack and Panel, QWL, 
couple harness, fuel cell, ground + 400°C. with no voltage det | and MS-R, and connectors for 
cabling, high temperature, and and low capacitance variation. special applications. 

flat conductor cable. 


For fast service on Cables, Capacitors, and Cor ctors, contact 


Scintilla Division 


SIDNEY, NEW YORK 








AEROLAB ROCKETS HELP 


Better, safer design of manned space vehicles 
is expected from a closer study of the Van Allen 
radiation belt to be made by Project NERV 
(Nuclear Emulsion Radiation Vehicle) in which 
NASA has awarded Aerolab a prime contract 

ARGO D-8 rockets, developed by Aerolab, will 
boost 125-lb. instrumentation payloads, in the 
nose cones, to 1500-mile altitudes and 1700 miles 
down the Pacific Missile Range, to measure 
nuclear bombasdment above the atmosphere 
Prompt recovery of the nose cones from the ocean 
by Navy ships demands exacting computation by 
Aerolab engineers to precisely plot the ballistic 


PROBE VAN ALLEN BELT 


trajectory and impact point of the payloads 

This is typical of Aerolab’s capability in arrang 
ing solid fuel rockets in combinations to provide 
low-cost, high-performance space probes for the 
acquisition of vital scientific data 

A pioneer in aerophysics research since 1946, 
Aerolab’s capabilities now complement those of 
Ryan Aeronautical Company for solving design, 
development and fabrication problems in such 
advanced areas of space as: electronic navigation, 
automatic guidance, recovery systems, missile 
design, reaction controls, propulsion systems, solid 
state devices, and instrumentation packages 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 











Miniaturized cavity-type filter packs 4.2 square inches 


of filtering area into 1°x “oe element 


Purolator develops thumb-nail size element to protect hydraulic conirol circuits 
on Army’s Hawk Missile mobile launcher. 


Il can you make an element that must filter 2 gpm 
it 2500 psi at any temperature within a 315° 
utor's new miniature cavity-type hydraulic filter 
swer to date. Here’s why: 
nches of convoluted stainless steel wire cloth are 
packed into this miniature filter. This element, which weighs 
0.25 ounces, filters two gallons per minute of hydraulic oil, at 
temperatures ranging from —40° to + 275° F. The element 
will withstand 2500 psi differential pressure without collapsing. 
The clement is made up of a total of %4-mile of stainless 
steel wire, woven into wire cloth and convoluted to extend 
filtration area. This element will remove 98% of all particles 
whose two smallest dimensions are larger than 10 microns, 
and 100% of all particles measuring 25 microns or more. 
The picture at the top of the page shows you the complete 
filter assembly, ready for installation in the hydraulic control uo ee 
system. The overall length of the unis is 24%"; maximum launcher the probability that it would be subjected to 
overall diameter is 1”. Total weight is slightly over 1 ounce. severe jolting, made it necessary to specify as small a filter as 
Designed as a cavity-type unit, the filter is installed simply by possible, a e that could be integrated with the rest of the 
screwing it into the hydraulic system so the filter element system for: mum simplicity and durability. 
intercepts oil flow. The element can be removed, cleaned and The P tor engineers who developed this new miniature 
replaced without special tools. Cavity-type f available now to design a filter to meet 
The picture «t right shows the mobile launching platform your specifications. Simply contact Purolator Products, Inc., 
for the Hawk Missile. The compactness and mobility of the Department 6, Rahway, New Jersey. 


Filtration for Every Known Fluid PU [ 7 O LATO ey 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY. AN TORONTO. ONTARIO. CANADA 





¢ « « rely on the test and design 
capabilities of Allied Research. 


Allied Research provides unique diagnostic and remedial 
vibration test capabilities . in the laboratory and in the 
field. Engineering services mot only include performance 
tests to pinpoint trouble areas, but aiso include the de- 


velopment of specific design recommendations. 


To perform precise vibration analysis requires exper!- 
enced engineers thoroughly familiar with the dynamic 
environmental factors affecting equipment structures 
Diagnostic testing is performed with meticulous care by 
the experienced vibration staff of Allied Research. For 
example, when dummy structures are substituted for 
components they are analyzed for mechanical impedance 
match and resonant frequencies. Here is typified the 
scrupulous concern with which Allied Research treats 
exacting problems in vibration testing and design 


TO PINPOINT 


development 


VW 4 = RATION Investigate Allied Research's broad capabilities in vibra. 
rn, elooment 


tion engineering resear develo; design, 


testing and equipment manufa Write today for 


P R 0 B L E M S eee advice and assistance on specific probler 


offers immediate key career opportunities 
q »/ fields to scientists and engineers For 
forward your resume in complete confi- 
et describing Allied Research facilities and 


5 a/so available on request 


ALLIED RESEARCH ASSOCIATES, INC. 


4 f NV RE f f STON 15, MASSACHUSETTS + GARRISON 7-2434 


SPOIEIMME suasiovoiary 








BOEING'S GOING COOL... 


WITH GENERAL MOTORS! 


NEW YORK TO PARIS IN JUST 
OVER 6 HOURS—THE MIGHTY NEW 
707 ‘‘320'' DEPENDS ON HARRISON 
FOR RELIABLE OIL COOLING! 


Veet a gi eat leveller! It's Harrison's new oil 
temperature t gulator, engineered expressly to perform 
three ma wling jobs on the magnificent new Boeing 
Intercont il jet airliner. Cooling the engine oil . . . 
cooling thé n the turbo compressor . . . cooling the oil 
in the constant speed drive —this is the three-in-one 
temperatu mtrol service that Harrison handles! 
What's more, this new heat exchanger incorporates, as 
an integra rt of the design, a special protective feature 





which effect ly guards against damage from ice balls and 
other crit eather hazards. Harrison’s long experience 


and res the heat-transfer field assure complete 


reliability peak temperature-control efficiency 
under th at severe operating conditions. If vou have 
a cooling m. look to Harrison for the answer. 


— 


olers—A Quvolity Product of General Motors Research 


OE me ge 
ws -* 





GM PRODUCT RELIABILITY... 
THE KEY TO GREATER VALUE! 


- gil 
oO poe 
_ cal 


[ARRISON 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 
HARRIGON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT. NEW YORK 
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CAPABILITY 


is spelled 
n-y-d-r-a-u-t-i-¢ 
$-t-a-r-t-i-n~@ 


In technology and facility, Vickers 
continually matches your need 


Auxiliary power units pioneered for aircraft 
turbine starting by Vickers combine high effi- 
ciency with minimum size and weight for the 
power delivered. Because starter characteristics 
are closely matched to engine requirements, 
they provide smooth, steady acceleration of the 
engine through the firepoint range giving the 
best possible chonce of proper “lighting off” 
and avoiding aborted starts. 


Dual-purpose units developed by Vickers as an 
outgrowth of pioneering work in hydraulic start- 
ing offer further benefits in weight saving. These 
units are used as a motor in engine starting, as 
a pump to supply accessory power during 
normal operation. Reduced cost and ground 
support requirements plus increased versatility 
ond simpler remote areca operation are other 
major benefits. Write for Bulletin A-6001. 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED 


DETROIT S32, MICHIGAN 


division of 


SPERRY RAND 
CORPORATION 


TORRANCE, CALIFORNIA 
POWER TRANSMISSION 
ENERGY CONVERSION 

FLUID TRANSFER 


PROVED PERFORMANCE of hydraulic starting 
for jet engines is demonstrated by this cart that 
has performed more than 2,500 trouble free starts 
na 2-year period. Cart size is due to divergent 
requirements of three different er es. Prime 
ver power requirement is only of that 
»d for other starting methods due to inherent 


th efficiency of the hydraulic transmissior 


, 


JET PROP STARTING demonstration uses engine-mounted 
starter motor and ground cart power supply. Starter cutout 
speed of approximately 8,000 rpm was reached 
40 seconds during series of observed test starts 


in 34.5 to 


MULTI-PURPOSE PUMP MOTOR (left) is pump 
when driving hydraulic starter becomes motor 
juring normal flight to drive 15 KVA generator 
HELICOPTER STARTER (right) is 35 hp unit 


starts 1.900 shaft hp engine rea { ly 
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FLUID TRANSFER 


NEW ERA OF WESTERN DEFENSE 


Navy launches first Polaris 
missile from submerged sub 


Er ipting from Atlantic waters off Cape Canaveral July 20, a slim white Polat 
fred from the nuclear subn ne U.S.S. George Washington launched a new « 
defense. Arching skyward or column of flame. the Polaris made its clear contribu- 
t shook off its last drops of brine. To f 
vV, the Navy then la in hed d second Pol iT 
remarkable 47-month race to develoy 
tem. Combined for the first time 
ths and able to cruise 
b « 
ear warheads. the Pol S gives I ica a defense that cannot be « 
Dy surprise attack lefense t t will work for peace by maki 


heed is prime contractor and missile svstem mar 


inthinkable. Lock 
, 


missile. Aerojet-Ge the subcontractor responsible for the 


or its guidance system, and West nghouse 


The U.S.S. George Washington w 


LOCKHEE 


MISSILES & SPACE DIVISION, SUNNYVALE, CALIFORNIA 
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EDITORIAL 





Space Technology Comes of Age 


Looking back on the eventful summer of 1960, we 


predict that this will be the period noted by technical 


istorians as marking the time when space technology 
came of age and took its place as a major force on the 
technological frontier of our era. There was a determined 
band of 
peted the importance of space technology for year 
the Sovict’s Sputmk I wrote the 


its history. There was also a large contingent of scientist 


industrial leaders 


vho trum 


hye ror 


icntists, engineers and cnthusiast 


hrst paragraph in 
ind promincnt politi ians who for man% 
months after Sputmik | began its beeping failed to 


; 


perceive even the vaguest outlines of the future it por 


tended. Their learned carpings against the value of 
re so recent that we can still hear the ec! 
pace and no technology 


not one iota of militar 


] 
t intend to play a game 


of this was uttered by distinguished 
post Sputnik era 

However, the achievements in space techno 
of 1960 by the United State 
¢ no argument against the 
become one of the most 
in history, has validated 
id has demonstrated its abilit 

of useful purposes. These 


| in precise detail in the editoria 


i hievement 
Wiarton Week during the past few month 


course. include the Tiros weather reconnaissan 
the keche mmunications relay satel 
the Pioneer i 

1) 

i 


yperrments whi h successful 


} 


} 
itc, th 
» al 
i the So 


Vv return 


1K 


\ space prob 
ving Organisms after orbitn 
must accept the probabilit 
ill score another notable first in space 
beating this country to orbiting and recovering a man 
from space, itis apparent that the U. S. space techne 
program has progressed faster and on a broader fi 
anvbody might have hoped in the gloomy months after 
Sputmk I. Credit for this achievement must be divided 
between the National Acronautics and Space Adminis 
Ballistic Missile Division of the Ai 


for their organizational, funding and directional 


tration and the 


borce 
activitv and the vast army of scientists, engineers and 
technicians in industry which has contributed the experi 


mental hardware that has performed so well 


in view of 
the major piencering the entire effort represents. Both 
NASA and BMD have 


courage in sticking to their technical goals despite the 


exhibited considerable dogged 


unfavorable public reaction from the mevitable carl 
experimental failures. Observers of space technology's 
political aspects are well aware of the solid line play 
contributed by NASA Administrator Keith Glennan in 
refusing to stop selling a reluctant White House and 
Budget Bureau on the necessity for an adequately funded 
space program, despite a senes of rebuffs that might 
have discouraged a less determined leader, and for suc- 
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essfully 
some spt 
perime 

NASA its trying 
yntend t resent organization, personnel or pro- 
tand improvement. But within the 
time period with which it had to start 


roduce a scientifically respec table space 


most attempts to pressure NASA into 
ut scientifically meaningless space cx 


; 


times, and few would 
Tal 
resource 
from 
research t has done a job that has won inter 
nationa en from its Soviet competitors 

As the or focal point for U.S. space technol- 
ogy’s de it, the Air Force through its Ballistic 
Missile | f Air Research and Development 
Commai imed a solid “well done” for its per- 
he first three years of the space age 
gram represents 
vhose success will lay the foundation 
ion of useful applications. The suc- 
Discoverer XIII and XIV satellites 
me in the development of practical 
precise launching, orbiting and atti 
try and 


forman 
The Di 


tious re 


an extremely ambi 


for a Wi 


recoven Here 


me ee 
issociated indu 


techniques 

contractors dis 
yurage and persistence required to 
experimental program 

to the proof of its new | 
er on this page (AW May 30, p. 21) 
ontributions to the NASA program 
with ballistic missiles. 

redit properly all 
ontnbuted to the emer- 


S. space technology development pro 


of the agencies, 
that have 
ichievement reached this 
feel this exercise cannot be complete 
ntion of the work done by the Deuglas 
of this initial era 
ition. Although events undermined its 
itary weapon, its readiness as a reliable 

st available power at the time made 
experiments possible, and its perform- 
has been notable. Of its 32 space 
nctioned well on 28 shots, and of the 

ful U.S. space experiments, Thor has 
igainst 6 by the Jupiter, its closest rival. 
kward now from this plateau of achieve- 
k that once the initial official skepti 
possibilities of space technology and the 
ert any of our national resources toward 
overcome, the agencies charged with 
lirecting the program have done an effec- 
performance of industry supporting them 
tartling. Looking ahead, it appears to be 
major re-evaluation of both our military 
ograms aimed at taking bolder, longer 
future in areas where the technological 
been laid and at hastening the day when 
the rewards in operational space systems 
ble investments we are making in space 


—Robert Hotz 


iteau of 


1c workhorse booster 


foundat 
we can 
from th 
technol 
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\ B.EGoodrich 


TAILOR-MADE 
RUBBER 
SHOES 

FOR 

WELL 
DRESSED 
RADOMES 


B. F. Goodrich erosion shoes are built 

of special tough rubber for maximum 
protection of expensive plastic radomes and 
antenna covers. They've been thoroughly tested, 
they stand up under long-term weathering, they 


meet low temperature tlexibility requirements, 


Special fabric - bac ked rubber compounds provide 
the best combination of high erosion resistance and 
low dielectric impedance. Electrical loss is held toa 
minimum. Equally important—signal transmission 
characteristics are uniform, since thickness of the 


shoe is factory controlled to close tolerances 


BFG erosion shoes are supplied in one piece, con- 
toured to fit the part. Thus installation is simple, 
requires no special tools. Valuable maintenance 


man-hours are saved. 


The well dressed radome wears a shoe specially 
made for the job. For your requirements contact 
B. F. Goodrich Aviation Products, a division of The 
B. F. Goodrich Company, Dept. AW -9A, Akron, Ohio. 


# 


EROSION SHOES ON 
VS 


~ 


_ 
x 


UHF antenna Fin probe antenna 


B.EGoodrich aviation products 


Wing tp probe 
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In the Front Office 


Robert P. Sumberg, vice president and 
controller, Avco Corp.’s Research and Ad 
vanced Development Division, Wilming 
ton, Ma and Ek. Douglas Kenna, vice 
pre ident-marketing 

George A. Fitzgerald, president, Permacel 
New Brunswick, N. J., a division of John 
on & Johnson. Robert S. Bradford su 
ceeds Mr. Fitzgerald as vice president-sale 

Floyd M. Gate, vice president-sales, Can 
non Electnc Co., Los Angeles, Calif 

John Fisher Carr, general counsel, Grom 
man Aircraft Engineering Corp., Bethpag 
N. ¥ 

Dr. John S. Burgess, scientific director 
Rome An De velopment Center, Grifh 
AFB, N.Y 

Howard A. Baxter, vice presid 

Norma-Hoffmann Bearing 
tamfard. ¢ , 


George C. Connor 


it} 


t 1 i 
York, N.Y 
A. R. Gale 
j 1 ¢ 
Internat i] 
Dr. Knox Taylor Millsaps 
| 67 ‘<< 
| rtist f th \u f ix 
| Washingt D. ¢ Maj 
Gen. Daniel FE. Hooks ynander of th 
Air Research and Development Command 
t R wch D n, Wa t 
Maj. Gen. William M. Canterbury 
la ‘ H i ! mi i 
| Ml Der 
AFR, NUM 
Brig. Gen. Joseph I 


af 


Ceorge C. Prill 
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Milford G. Childers 


Dr. Herbert P. Broida and Dr. Amold M 
Bass g Na 
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INDUSTRY OBSERVER 


© Soviet scientists theorize that there is a third radiation belt around the 
earth on the basis of data obt from Lunik I]. Russians say this third 
belt is located at “great dist from the earth, well beyond the two 
Van Allen belts. Third belt 


rather than an interplanetar | gas, 


ma which is part of the earth’s corona 
according to Russian reports 


> Air Force will fire a Minuteman ICBM from its mobile train early next 
year at Atlantic Missile Range l'rain launches will follow test shots from 
the silo at AMR. 


P Lockheed Marietta D loping a jet pump aircraft, called th 
Hummingbird, with two tur gines in the wing roots providing con 
ventional straight-through forward flight. For vertical lift, flow 
is diverted into a fuselag th doors which open at both top and 
bottom. High veloc ted downward draws in a large vol 
ume of fr rod latively low velocity air stream for 
VTOL augmer ion : so are studving VIOL aircraft 


ng thi 


P Douglas Aircraft Co. management has set Sept. 15 for an intensive review 
of the company’s engineering schedule in the Skybolt air-launched ballistic 
missile project. Aim is to pinpoint all problems which might slow the 
program's exacting scheduk 


r\ 


> Canadian interest in a turbine-powered de Havilland Caribou has been 
revived by the brush fire war airlift requirements of the Congo crisis. U. S. 
Army also has shown interest ) turbine version, and a General Electric 
164 will be installed in a U. S. Army Caribou for use as an engine testbed. 


Pr Cur W rig rotating combustion engin 


AW J 20, p. 277) in favor 


I) tric 64 vr th Lycoming ° 


+} . wer 
! 


. 
Cpow ing 


hamber powcr] ] 


> Fairchild Engine & Airplane Corp. will build the Helio Super Courier 
STOL aircraft at its Hagerstown, Md., facility if sufficient military and 
Super Courier has been demonstrated to Strategic 
and SAC Headquarters, Omaha, 
uircraft for support work between missile 


civil orders develop. 
Air Command at Warren AFB, Wyo., 
Neb. SAC is interested in tl 
emplacements 


© Air Force, An nd gnated 30 medical officers as Pr 
Mercury acromedical mot will be based at global tracking 
tions to provide preflig! ht analysis and medical care f 


M 


> Acronutronic Division of Ford Motor Co. has completed preliminary 
design studies for the Project Ranger retrorocket, but has not fixed size, 
shape or thrust for the motor, which will be fired to permit an instrument 
package to survive a hard landing on the moon. Hercules-Allegany Ballistics 
Laboratory will build the rocket when the design is set. Ryan Aeronautical 
has a subcontract for a Ranger altimeter. 

HC-3, has been developed for 

‘raphy. Based on the operat 

linder M-l1OSH engine and 


5 hr., maximum hovering 


— 


ft. and maximum speed if 











To the moon and back and wherever missiles fly. Librascope 
computers deliver ready answers for in-flight control ® guidance, 
optimum trajectories, impact prediction, data reduction and 


analysis. Throughout flight... Librascope missile computers are uninterrupted 


by environmental extremes...and they will automatically and continuously 


check their own built-in accuracy. The compact size, minimum 
weight and performance of Librascope missile computers have 
earned them important roles in our conquest of space. For infor- 


mation on how Librascope advanced computer capabilities can answer your 


particular needs, write to Librascope, 808 Western Ave., Glendale, Calif. 
Librascope, A Division of General Precision, Inc. @ For information on 


engineering career opportunities, contact Glen Seltzer, Employment Mgr. 











Labor Disputes Rapped 


\ major ut f thi rritati 


truction } h } put th 
! iding sti 


I A May mack 


methods for solving disputes. 1] 


a personal app 


ARDC Commander 
to task last week ling 


\ 


Civil Aeronautics Board staff 
on Military Air ‘Transport Com: 
t CAI n 1" f 


Soviet Spy Scare Sovict Union continues to pre 


from every angk | 


c ome 
S. intelligence has been a 
t the U.S. w 
ts fl Ru 
Russians have taken the unu 


tried to hijack an A 


} ; ; 


foreign power 


‘s 


k.ast Germans are blaming dela 
jet transport on a spy. 1] 


; 


} 
] ; 


Indications of U. S. espionage 
leader John W. MicCormack 
iH 


Raborn Promotion 


for the rank of vice admiral, 
1) 
nate Armed Services Committ 


; 


Hiring of retired military off 
House Civil Service Committee gros 


nflict-of 
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Washington Roundup 


Air Force irritation at program 
evident in a discusison of the proble: 


Polaris program director Rear A 





ivs caused by labor-management disputes was 
« Chief of Staff Gen. Curtis E. LeMar 
putes connected with ICBM. bass mn 

Ther been once 

ti 


Indu 
labor and management to re-evaluate their 
Worth Management Club th 
é‘ oi 


1] 
| itional 


lifc;of a we 
li ty lab 


l 


rd A. Schriever took the whole U. S. svstem 
ft ft ‘ t Ki HH dail ‘ ide tl 


ind inefhicien 


ing into a minimum rate for cargo shipments 
ontracts Air | lreadv h relu 
MATS traf 


tarntle 


ontentions that the U. S. is spving on Russia 


of trving to use civil airlines for espionage. 


; ' 


nil nee cquipmcn I LITiLTN 


of publicizing a story that two “agents of a 
t transport. re repor 


' 
Halti 


ntroduction of their Type 152 medium-range 
retly working for the West Germ 
Pirna 0-14 turbojet engine for 
p He is Manfred Ger 


ems arose last week when House Democratic 
tion of the d sappcarance of two National 


ible de information and a broad 


to the Soviet Union. House Un-American 


William F. Raborn will soon be nominated 


1 ain chat program The pro- 


program b\ ree vears since he took 


sitting on 19 nominations for new admirals. 
t conservative promotion policy has held 
Defense Department posts, compared 

orce gencral officers. Situation will 

to the new Strategic Targ 

fill its ta, and th 


I 


ret 


civilian government jobs will be studied by a 
mmittee headed by Rep James Davis will 
ngs last vea efor | ouse Armed 
that manv retired officer uld prefer 
ian job rather tha wing to industr 


nents and aimed at protecting 


pe naitics 


those receiving pensions from getting other 


—Washington. Staft 
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Space Technology 


NASA Invites Industry Into New Market 


1 mi. altitude for superorbital flight 
@ Acrodynamic considerations in th« 


contractors to share 859 of Goddard’s budget. is of heating and loads, maneuvering 
pacities and configuration as they must 

By Edward H. Kolcum mmpromised for weight and design 

e Varicty of considerations for a thre 

Washington—National Acronautics and Space Administration invited indi in crew which will work in a shirt 


he 


} } 1 ) . } ] 
ment of second generation space vehicles, including the Project Apollo manned aPOn ips ae. oe 
i I itmospheric control, decompres 


Second-generation vehicles near contract stage; 


: ‘ we nvironment, protected . from 
trv last week to participate in a rapidly growing new market tied to t ; mem yle™ 
Physical environment will in 


spacecraft system ition, noe and vibration 
In the second of four NASA-industry conferences, Goddard Space Flight 


Center assured industry that qualified companies will have an equal oppor 
| rl 


vision for nutntion and 
¥ } 


cnior arrangement am 
1} i-instrumentation and 

tunity to compete for contracts in expanding spacecraft, satellite and sounding 

ns for working in zero gravity 


eneket mengramec wh N a ye) 1}; , 1 Ve TT 
OC programs whic cost SZ 5 whon i iscal ) pians { 
rocket program ich wi Os mi min] il 1961. NASA pian Systems requirements, ith retention 


of this to industn Moar f primary mi Th 
headed hicl te will incl 
headquar f Goddard ’ igation, ymputer 

1 tl nut plavs, at ittitude and propuls 


NASA pr aiouee sneal ) ( ro presented this proy 


contract 5>°« 
Tet 


' 
Bnefing series 


+ 


} Apollo stu rol nmunications f 
e Return, re-entry and landing requ ms have a firm requirement 
nt ncluding ort 4 Wer I ! ntinuous voice and for yn 


‘ i ' } 
i 


ities to Tclemetry require 


to | multy nn sroun igation fixes will be 


@ Demands for flight in atn yh na lunar flight 


ta . up 





> : 7 . . e« . > J 
WADD Preparing B-70 Acceleration Plan 
Washington—Detailed plans under which the Air Force-North American B 70 
bomber will be reinstated as a weapon system core due to be sent to the Pentagon 
by Wright Air Development Division within a month. Basic agreement has been 


.* 


Administration's budget chiefs that $22/ 


reached between the Air Force and the 
million may be spent out of Fiscal 1961 funds to implement this plan without 
further consultation The new development plan calls for 11 flight test aircraft 
ind one structures static test airframe 

Another $100 million is available if necessary to get the B-70 we pon system 
program rolling again after being cut back last December to a prototype project 
in which the only objective was to fly an aircraft at Mach 3. If these additional 
funds are needed, further consultation between the Air Force and Budget Bureau 
will be necessary to justify the expense \ir Force has made it clear to the B70 
Project Office at WADD and to all contractors on the aircraft and its svstems 
that it does not want to be forced into this budget process and that the greatest 
effort is to be made to hold costs down 

Original Air Force request for B-70 funds in Fiscal 1961 was $365 million, but 
this was cut during budget reviews at Defense Department level. During final budget 
paring outside of the Defense Department, the B-70 funds were reduced to $75 mil 
lion, and the aircraft's bombing-navigation, electronic countermeasures and mission 
and trafic control systems had to be canceled. Various estimates are being made on 
the slippage in B-70 operational date caused by the nine month delay in deve lopment 
which is about to end. If funding remains adequate, many Air Force officials believe 
that the original target date of 1965 for the first operational wing could be met 
Predicted deve lopment cost for the B-70 plus the production funds for the first wing 


of 62 aircraft is estimated at $2.3 billion 
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ireas as trajectories, heating, guidance 
ind structures. This information will be 
ide available to contractors 
Robert R. Ziemer, orbiting 
mical ob itory (OAQO) manage 
ment and prototype testing 
th 


istr 


if will begin before 
with launches beginning 
far are th 
Smithsonian 
i} (bservator Princet 
ind NASA 
r ph vsic il observator 


with polar 


mission 
; 


POGO and eccentri 
EGO 
lhte will be m 


ion of ( Kperiinn nt 


lb. flaght package Wilfred | 


act 
dentin 


Manager 


i till open f 


tructural configur 


tem 


ind 


EGO 


} 4 Re VANGUARD Il 


les already launched are Vanguard ITI, Pioneer V, 


cs 


GODDARD Space Flight Center hicl 
hown will investigate: particles (S-3); atmospheric 


Explorer VI, Tiros and Echo. O | 

structures (S-6); gamma rays (S yhenomena (S-16); topside of the ionosphere by 

Canada (8-27) and U.S, (8-48 vcre (S-30); and radiation, density and temperature 
5. Probe payloads are a magnetometer (P-14); 


by Britain (8-51 lonospher 8.45 
recovery vehicle (P-26), and 


nuclear emulsion 
week at 


vehicles were described: last 
along with second gen 


electron density profile instru 


P.3 These { ition 
ition-industry conference, 


ided for launch during coming two-vear period 
industrial contracts or study are Apollo, Nimbus, 
Only modestly funded in the 


lunar orbiter space 
National Aeronautics and Space 


Spacecraft sh 


cration systems 
Major second generation proj 


ind orbiting astronomical and il observatories 


current budget, these four pr cted to receive heavy support in Fiscal 1962. 
g | PI 
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GE Developing 50,000 Ib. Thrust sspiss" tor'Ntbs. ‘sitaish te 
quency and high-frequency radio 1s usec 
ommunications, and target 


Plug Nozzle Engine for Flight Test (icc ino wall sal 


i to tr ht ds Tata 
Washington—General Electric nd to trv to obtain the his 
ensitv of be 
ved with 


ust plug nozzie engine I i 1S hn achieve 


+t 


} 


eveloping a flight model of a 50 ssible. Ad 


Tactical Data System 


Designed for Fleet 


W ashington—! 
Naval 7 


Nuclear Plane Budget 
Approved by Congress 
W ashington—\ft 





Structural Fatigue Life 


Washington—Fatigue life of sheet 
metal structures may be predicted with 
reasonable accuracy” through structural 
tests and simple theoretical procedures 
developed at the Langley Research Cen 
ter according to the Third Semi-Annual 
National Aeronautics and Space Admin 
istration Report to the Congress. Stru 
tures tested by the new Langley icthod 
are subjected to much more compli ited 
loadings than those used in the past 
in either static or dynamic ground 


tests 
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Kennedy Creates Defense Planning Group 


By Ford Eastman is uni 


Washington —lourman committec 
sult with defense and foreign 
f both parties and map 
for the next Admim 
f national security 
Dem 


' ; 
whi h would 
Itherwi 2. he 


\lemb my 
© Roswell Gilpatnic, 
( f ‘ } md \l 


- 2 ’ ‘ 


Rocket 


wil H Nitze 
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© David K. F. Bruce, | 
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America 
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rmament by showing Mr. Khrushchev 
the futility of Russian armament 
While all agree that the U 
the most powerful nation 
Democrat president i] 
he questioned whether 
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Companies Spar for Light Turbine Sales 


= . . . * ] oT { ) fo 
Army competition for up to 4,000 light helicopters is rs son : / wr mee seneirements 
3 . ae I Iie ight observation he copter 
catalyst in race for predominance and civil market. Army is understood to be pressing the 
: urframe manufacturers to hold to the 
By William H. Gregory 0 hp. engine in effect - force an 
Ivan i te of th 


Engine manufacturers, the military, commercial operators, ait 


helicopter manutacturers are reaching the showdown stages of 


poker game whose unknowns are the future market for a light turbir 


and, if the market exists, for what power class 

Allison Division of General tors has a strong hand with 
163 engine partly sponsored by tl rmvy and regarded as the k 
petitor for choice in the Army's pr ted req ment for 3,501 


observation helicopters (AW Mai 
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Lycoming Division I rl rps version of tl rmy lig! nterested in turbine engines bu 


nd General Electric’s Smal [ ervatiol chcopter irth th need detailed cost data 
Engine Dept. have studied bul there are man lvanced V ) iking ar rojections. Engine 
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} it the other pol find 
" gines in quantitt lote hrm price without some 
with full developmer e Horsepower class has become an i 1. Thus the importan 
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Disposable Pod Increases Convair B-58 Performance 
['wo-component disposable pod is being produced for Air Force B-58 Hustler bomber by Convair Division of General Dynamics Corp 
Lower portion of the pod can be jettisoned after the fuel it carries has been exhausted. Upper portion of the pod, which carries both fucl 
and the bomber’s payload, would be dropped on target in combat (AW June 20, p. 124). Disposable pod improves B.58 performance 
since it reduces drag, giving both added speed and range. 
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ways, in his discussion at a regional 
meeting of the American Helicopter 
Society at Lynn, Mass., of the impact 
of turbine helicopters on charter oper 
ators 

Cost is the overriding consideration 
for the charter operator, Weadock said 
Initial cost is vital, because the charter 
operator's one-man style operation lim 
its his financial resources. So are oper 
iting cost details, particularly overhaul 
of skills required in 

maimtenance ind 


periods, degree ; 
turbine cngine 
whether there will be engine exchange 
programs hke those for piston engines 


Information is 


becoming available on 
’ 


r engines such as the GE T58 and 
yvecoming 153, but he doubted whether 
would be bought by 
Only 
helicopter in th 


engines this large 
operators in large quantity 
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Nuclear Ramjet Testing 


Specifications for the nuclear ramjet 
test facility at Jackass Flats, Nev 1 
for storage of 1.5 million Ib. of air con 
pressed to 3,500 psi. Ultimate plan call 
for trebling air storage capacity to permit 
sustained runs of up to 30 min. With 
presently projected facilities, air is to be 
delivered to the engine inlet at 1,1 00! 
at the rate of 2,500 Ib./sec 
A major problem 


and at 
pressure of 600 psi. 
in heating the air to the proper 
temperature after expansion from 
ps! as ambient temperature cool 
minus LOOF 

Storage of air probably will b« 
series of large pipes of 30 in. insid 


About 4 





ameter with 1.5 in. walls 


ft. of pipe will be needed 
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Program Status 
Th 


@ Allison. ( 
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5 lb. Alison says it is 18 months away 
from quoting off-the-shelf prices. Allison 
has an engine running, but will con- 
entrate on completing the military test 
program before getting into FAA cer- 
tincation 
© Boeing. Two families of engines—the 
502 and 520 series—are in development, 
but Boeing is placing most long range 
tock in the 520 series in the 400-600 
hp. range. Boeing has orders for 40 
50 engines (502 series) for the Navy 
DASH program to go in the Gyrodyne 
rone helicopter and has Navy funding 
the T60 engine (430 shp. in the 
ries) through its 50 hr. qualifica- 
test. Weight has been a 
engine, but 


ompeti- 

lrawback for this 

Bocing has an advanced version with 

ight cut from 325 Ib. to 215 Ib. Test 

160 series will be avail- 

1962, and Boeing expects 
ipply for FAA certification 

® Continental. Newest 


| 
itinental 


entry in the 


217 cngine 


e Pratt 


\\ 


mpany 


Decl Be Mf 


| emer 





Army Presses Nerve Gas Development 


By Herbert J. Coleman tray ia the t oplet can with a half life of 10 


I ined in tear-droplet slugs made 
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Pay Cuts Restored 
Animal Tests ; 
Douglas Aircraft Co. will restore all 
company salaried pay cuts retroactive to 
the time they took effect last Apr. 11 
An arbitrator's decision was made last 
week that the company should restore 
salary cuts of members of the Southern 
California Professional Engineering Assn 
who had filed grievances under terms of 


a sy Sieg — their contract with the company. Al 


Kussians, cal 
[ype A. Russian 


] + ror rT ‘ Y : nt try no at 
_ PNK from G pany felt that it could not in fairness :' : minan niking a 
d iT ' YT ' r thy o minor 
in World ar Il not restore the pay cut to all salaried es 1¢ Wig Mountain 
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humans can detect their 1e1 
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said a number of artillerymen were con 
taminated when a freak wind shift 
pushed a portion of a GB cloud in 
their direction after a firing on the 
Wig Mountain site and reached the 
before the men could don mask 
enous results, Prentice 
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were up ind 
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helter, 
in M-] 
umented) and a 
inning closed 
hielded again 
gencral a £ - =. 
rien Linde Opens Hydrogen Plant 
Operator loads liquid hydrogen into 7 gal. truck trailer on weighing platform at 
Linde Co.'s new liquid hydrogen Torrance, Calif Hydrogen vapor is vented 
through frost-covered line at night. | t was designed and constructed by Linde, a divi 
sion of Union Carbide, to supply NASA with up to 3.3 million Ib. a year of liquid hydrogen 


under a contract awarded April, 19 t ipacity of the plant is 4.3 million Ib. a year 


Boeing Designs Twin 
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larger than present 
Iwo turbojet o1 
in the 15,000 Ib 
| power the aircraft at 
in excess of Mach 2 
ersonic capability at both high 
iltitude Boeing is also con 
sing a fixed-wing aircraft 
meet this requirement 
ress irc good The vanable sweep wings will form 
of such a cloud are modified delta shape spanning 33 ft 

ince, a Boeing B-52 _ biolog ul irs for supersonic cruise and will span 
quivalent) could twe mu e ready with tl ft. when brought forward for low speed 
ight. The wing arrangement will allow 
1 100 sq. mi. area ly re agel the fighter to « perate effectively under 
vemicals, or a 34,000 sq nt hort 


nical or biol emical { sil fl 


held conditions, Boeing claims 
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British Army Places First Order 


For Vickers Anti-Tank Missile 


London—First order for Vickers Vigi faces made. of glass cloth filled 


lant anti-tank missiles has been placed foam plastic. Operation of th 
with Vickers Armstrongs Aircraft), surfaces is from a compafis 
Ltd., of Wevbridge, by the British War ~=mand signal on the wire 
Office for assessment trials bv the Brit position he resultant d.c 

| 4 to mechan 
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includes Continental engines, Hartzell 

constant speed, fully feathering propel- 

lers, and radio and navigational equip 
ment by Collins and Wilcox 

Uhe little air-Jeep will be powered by 

two Continental GTS 10-520 six evlin 

ler engines developing 390 hp. each 

which together with the docile wing 

characteristics gives the aircraft a nota 

bly comfortable single engine perform 
nee. Stalling speed is 55 kt 

Main structural feature centers on the 

¢ use of reduxing in primary 

Wing and fuselage skins con 

1 flat outer plate reduxed to a 

rrugated imner plate the corrugation 
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Army Lacrosse Pershing Aur Force Titan 


Five major U.S. missiles developed 6 aR SEO NO ee 
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GENERAL PRECISION...BACKUP TO THE FOURTH POWER 


T 








Give it the symbol GP. Define General Precision... precision electronics... knowing... doing 
Devotion to the integrity of schedule, the perfection of output. Find it to the fourth power in this 
array of support...GPL: KEARFOTT: LIBRASCOPE: LINK: Air traffic control, communications, 


navigation systems, components, inertial guidance, test eq ent, digital and analog computing 


systems, controls, instruments, flight training devices an ilators, ground support systems, 


doppler systems and television systems. \ceepl the aid their combined strength to help 


you carry forward your heaviest responsibilities. Write f cilities and capabilities brochure. 


GENERAL PRECISION, ING, 92 Gold Street. New York 55, N York. Affiliates, licensees in Canada, 


"General Precision, Inc. 


Here are people with 
ideas, vision and 
organization to 

aid in your system 
development 

bringing together 

past experience 

and present 
opportunity for 

your immediate benefit 


GPL- KEARFOTT- LIBRASCOPE + LINK 





Electronic 
Solutions 
to in-flight 
temperature problems 


Another 
example of how 


Detection and control of temperature and overheat 
conditions in aircraft and missiles demand highly 
specialized electronic equipment. Producing such 
equipment is the business of the Monitor and Con- 


trols Division of Fenwal Incorporated. 


In this new, integrated facility, Fenwal is currently 
developing advanced electronic systems for a broad 


range of applications such as the following: 


For the Electra, leading edge temperature control 
For the 707, fire and overheat detection for baggage 
and storage areas. For the 880, leading edge tem- 
perature control, with a monitor back up system to 
assure that temperature does not exceed safe limits; 
windshield protection to guard against overheating 
during defrosting and bearing temperature monitor- 
ing in the air-conditioning system 

A Fenwal System can be designed and built precisely 
to your in-flight temperature requirements. Write 
Fenwal Incorporated, 129 Pleasant Street, Ashland, 


Massachusetts. 


CONTROLS TEMPERATURE... PRECISELY 
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a ba a. 
First Swing-Tail Canadair CL-44 Freighter Rolls Out 


First of 17 turboprop swing-tail Canadair CL-44 freighters ordered by U. S. carriers for 1961 service is rolled out at Montreal. The 
transport is powered by four Rolls-Royce Tyne two-spool turboprop engines rated at 5.730 eshp. each at 15,250 rpm. at sea level. Flying 
liger Line has ordered 10 CL-44s, Seaboard & Western 5, and Slick Airway lotal cost of Slick’s aircraft, to be delivered in 
September and October, 1961, will be $11,200,000, including spare engines and t Aircraft is 136 ft. 9.9 in. long. 


LSAF Tapers Off Congo Airlift 
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w as State Department science ad- 
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Local Airlines Object to Rate of Return 
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TWA Delays Merger 


Trans World Airlines ‘directors de- 
ferred consideration of the proposed 
merger with Northeast Airlines at a 
board meeting last weck, and Northeast's 
board agreed to a time extension until 
Sept. 30 for further consideration. 

Action on the TWA financing is 
pending. Members of the lending group 
are reported to be secking stronger con 
trol of TWA in the wake of the resigna 
tion of the airline's president, Charles 
S. Thomas—cither through the placing 
in trust of the controlling stock interest 
of Howard Hughes during the life of 
the loans or in appointment of a board 
member representing the insurance com 


pany participants 











Joint Route Decision 
Requested by Western 


W ashington—\\ 
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Route Awards to Local Airlines 
Draw Strong Dissent From Gurney 


Washington—Lake Centra 
Central Airline won exten 
routes last week in a Civil A 
Board rar cision which drew 
sent from Vice Chairman Chan 

Gurme nticism con 
tircls upon the votes of ¢ ha 
nev Gillill 
Minetti 
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field, Ohio, for a five-vear period 
Columbus to Akron/Canton, Ohio 
ervice also was approved for a five-year 
period, along with other new route seg 
nents including Terre Haute, Ind., to 
Cincinnati via Bloomington and Co 
umbus, Inc 

North Central's 
panded to include these new routes 
® Detroit to Cleveland and Sault Sainte 
Mane, Mich., to the alternate terminals 
f Chicags ind Detroit, Mich.., 
Pellston I [ City, Manistec 
ngton ‘adillac/Reed City, 
Rapids, Benton Harbor, St 
cna, Saginaw Bav City /Mid] 
Huron, Flint and Pontiac, Mich 
in indefinite term 
¢ Escanaba, Mich. to Saginaw Bay City 
Midland, Mich., via Traverse City, f 
five-vear period 
e Muskegon, Mich., to Milwaukee 
Wi ind Milwaukee to Chicag 
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gh and Huntington, W. Va 
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FIRST PICTURE of a modern Russian aircraft in production shows the Tivushin 11-18 undergoing installation of its Ivwchenko AT-20 turboprop 
is used by Czechoslovak Airlines, MALEV, the Hungarian airline, and by the Red Chinese airline, and has been ordered by the new Ghana 


[1-18 Grounded During Crash Probe \ 


Moscow—S t [ t ht 


Kurocontrol Accord 
Expected in November 


Paris—Ratificat fa fin vorking 
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A. V. Roe to Begin Detailed Study 


Of Twin-Fan Short-Haul Avro 771 


London—A. V. R Lt Fucl consumption at cruise altitude 
1 detailed n stud rt hown to il over a wide load rang 
twin-turbofan hort rang from 0.76 to 0.82 lb. per Ib. thrust per 
following a favorable a hour at maximum cruis¢ Holding at 
worldwide market survey (AW } Mach 0.35 at 5,000 ft., the specific fuel 
p +7 nsumption drop to 0.63 Ib per 
The aircraft will be power pound thrust per hour 
Bristol-Siddeley BS.75 turbof Ihe BS.75 1s the outcome of the en 
believed to have a fan rat gine maker's market survey which 
1.8 to 1. An alternati howed the need for a major aircraft 


cred by two Rolls-Royce RB eplacement in two size categories, one 
fan engines of considerabl f grossing between 40,000 and 50,000 Ib 
ratio has been dropped ind the other between 70,000 and 90,- 


Ihe Avro decision t 100 Ib. Based 


ipproach speed 


on takeoff wing loading, 
ind landing-to-takeoff 





newly formed eight ratios, the Bristol calculations 
meet head-on in a new f f howed that the optimum ducted fan 
the short-range ject engine size to suit both categories wa 
( itestant from the Bnt t n the 6,000 to 8,000 Ib. region, the 
Cor t x-Hunting P.] t maller aircraft being powered by tw 
dating t 157, which ha its and the larger aircraft by four 
up BAC id widel Ihe BS.75 believed to have a fan 
urhin les non t flow of 200 lb. per second and a high 
Vick xp ted th \ ) irc flow of 45 Ib pe con 
Aug +() Both \ 771 has a wing span of 77.5 ft 
the } th length of § ft. and it stan 24 ft 
th, YP er ee Win Q q. ft.. aspect 
I t r th \ t pe veepback 1 3 deg 
ent hcant Vhickn h if10 va from 11 to ~ 
milit t f The wing has 7 iz edge 
jet t for the Vich t ts with the flaps spanning 64% and 
( t th 3 ving chord 
craft | t 
; igs Contingency Rating 
For Helicopter Turbines 
, peciicat Washington—Chances appeared strong 
tt t I nt t late last week that industry and the 
t 1c OF t Federal Aviation Agency will reach full 
{ t wgreement on a contingency rating for 
t commercial helicopter turbine engines 
N { _ FCicast , General Electric Co. has made a pro 
\ a. £ posal for its 158 turbine engine, and 
‘ ! { | Acrospace Industries Assn. has sent a 
tie n letter to FAA supporting the proposal 
Mach . t rt which is expected to produce an agree 
Pa f the Avro 771 ment. In the past, FAA has balked 
It tv fuel load of I¢ against setting a contingency rating 
t rt full load 1 because, it charged, manufacturers were 
t mum ral unable to reach any agreement among 
{ themselves. 
A ch ft interi Certification of the T58 now calls | 


fron ? for takeoff power of 1,250 eshp. for a 
teh a igement to a ¢ t maximum of 24 min. and civil maximum 
ae t { with horsepower rating of 1,050. GE wants 
tch : to increase maximum horsepower rat 
Phe | raft off At ing limits to one half hour, thus _per- 

vill in ndition mitting a multi-engine helicopter with 
hon and retngeration t an engine out en route to continue the 


INE anti-icins, on flight to a safe landing. 


, ) = "a f 

ntro tems, | With this contingency rating, an all- 

ter mj ton thr ist Tever weather civil operation at maximum gross 

prehensive radio and navigati weight would be permitted. With the 

nent. The engine weigl tt 24 min. limit, gross weight must be 
f | is listed at 1,500 Ib 


reduced for all-weather operations. 
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UNITED baggage containers are‘ unloaded from arriving DC-8 by self-contained aircraft system (left), carted to central baggage room (center). 


New Concept in Terminals: Part Il 


Machinery Speeds Baggage at Idlewild 
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New York — P 


e T WA's new terminal, 


be f Nort + A n mer 
\\ tof TWA t 


left) and towed to the baggage claim area in the new 


AMERICAN Airlines containers are removed from Boeing 707-120 by external hoist 
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Bags are moved by conveyor belt to the claim counter, where they are distributed tomatic moving car (right). 
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terminal (right). Bags are unloaded from containers and placed on the self-clais 








Tailored for Profits. The Fairchild F-27 is the propjet:with airline profits built 
in. It operates economically and profitably even with a moderate payload. With this 
aircraft, seat mile costs — hit a new low, while maintenance is minimum and 
A-B-C simple. This is the Fairchild F-27, propjet with the Golden Touch, 
"lee Se a 
3 => FAIRCHILD /-27 
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FAIRCHILD ENGINE & AIRPLANE CORPORATION « HAGER STOWN, MARYLAND 


Serving these progressive 
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official opening of the air terminals 

Eastern Air Lines opened its $22 mil 
lion terminal last October. It 
ibout 6,000 passengers a day through 
the building, with perhaps 4,000 visi- 
tors. Biggest of the unit 
contains 361,280 sq. ft. of floor space 


Boarding and 


terminals, it 


deplaning presently are 


trictly conventional: by passenger stair 
uit in the open. Covered bridges could 
« added later if Eastern decides to go 
1 for them, but no decision has been 
vade. Eastern waiting to see how 
th th uirlines’ systems work out 


erminal is a split-level operation, 


with second-floor, under-roof lanes for 


irivin und traffic. Baggage mech- 
nization consists of convevor belts 
from driveway and ticket counters to 
the lower-level baggage room, respec- 


tivel for the baggage of departing 
passengers who have and have not pre- 
checked their baggage. From the bag- 


and from the 
ounter, the 
the old bag 


gage room to the plane, 
back to the 


Tad ige 1S 


claim <« 
trictly 
without 


ystem ontaimeriza 


aircraft gates divided 
350-ft.-long se 


cach finger containing 


16 
between two 
ond-floor nngecrs 
waiting tf Cnger;rs 


ccond floor and 
ther to ground floor level for 


m. Deplaning pas 
go up a ramp to the 


qagwn an 


baggage claim and outgoing transporta 
t } 
Jet Start 

Eastern's jet ground support facil 


Jet 


truck No 


ties are not as yet built-in tart 


accomplished by turbine 
mit is necessar 
information is well displayed 


in the Eastern terminal by 


towing in 


means of 


2S ft. x 64 ft. lighted boards, seven of 
which are located in the main lobby 
nd ewhere. Information posted 
clectronically by a coordinator in a 
tow i} the terminal. The coordina 
t i ntrols ramp activity and 
mak flight announcements 
Th big information boards w 

burning up bulbs at the rate of several 
hundred a week during early operatron 
requ iw th ervices of two men four 
hor 1 day to make replacements. Re 
duction of power, however, has almost 
climinated this bug 

terminal } upied 


Part of Eastern’s pied 
by a subtenant, local service carrier Mo 


“In 


iddition to a 


’ Airlin hand 

' Falcon Room” restaurant over 
looking the field side, the building 
h i number of concessions 


United Air Lines’ new $144 million 
cially opened last May after 


limited use since last September, con 
tains some of the most elaborate equip 
ent in the airport terminals. Boarding 
ind baggage handling systems are highh 
! hanized, with two enclosed passen 

letwa rolling out to serve cach 


" HT 
These fully-enclosed passage 
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CHECK-IN area is near passenger entrance of new Pan American terminal (above). Bags 
to lower level, loaded into portable bins. 





are conveyed by belt from counter 


































































LOBBY of American Airlines terminal (above) is at second-story level. Ticket counters 
extend along glass wall separating lobby from ramp. Below, express baggage check-in counter 
in United Air Lines terminal features automatic computing of excess baggage charges, bins 


of tags for self-tagging by passenger 







ELEVISION-DRONE RECONNAISSANCE 


ad 
S Ka Hl YSTEM ONE STEP FROM SPACE... 


One of many Hallamore “firsts” in television and space communications, this airborne TV system, operational for 


SYSTEMS 
Gin: 





one year, is the forerunner of those soon to be reporting from space. Its ground controlled, Hallamore image 
orthicon television camera scans vast areas from its winged platform far above potential target areas. Eye 
of the complete air-to-ground system, the camera reports with unusual clarity under the most difficult circum- 
eed, and light. Unit affords 600 line resolution and electronic-pulse shut 


tering that can stop pictures at Mach 4 with automatic scene brightness —=; compensation. Integral in the 


stances of distance, platform sy 


Hallamore mobile receiving and control station are an instrumentation camera that provides a permanent photo- 
graphic record at the rate of one television frame 6 times per second and a film processor that develops the 
film, ready for viewing in projection viewer or stereoscopic binoculars in 60 seconds. Let our experienced 


engineers attack your requirement for “TV Systems Sky-High’’ Write Hallamore Airborne TV Systems, 714 


No. Brookhurst St., Anaheim, California 


HALLAMORE Electronics Division of The SIEGLER + CORPORATION 


ENGINEERS... FOR IDEAL WORKING CONDITIONS WITH A DYNAMIC, CREATIVE ORGANIZATION, SEND RESUME TO CHIEF ENGINEER 





ways, controlled by an operator at a Passenger entrance and exit f Flight information presently is pro- 
panel in the cab, telescope out from _ street side of United's terminal h vided by closed-circuit television units 
the terminal, swing left and right, tilt at ground floor level. Incoming scattered throughout the terminal, but 
up and down gers check in downstairs, then United plans to supplement these with 
United has installed nine Jetways at to the second level, where louns a big lighted board in the ground floor 
Idlewild, providing six jet gates and — cessions, observation deck and g pace. 
| piston gate (one Jetway is used with located. Jet passengers ar¢ United starts its DC-8s with turbine 
Douglas DC-7 flights). Plans call for by class in separaté boarding | n trucks and aircraft are taxied in and 
idding four more of the devices for a the finger, and enter their I ut. All servicing is with external ramp 
ven-jet-gate total. The airline also through separate Jetways to chicles. , 
has installed Jetwavs at San Franciscc An unusual feature of Unit | Delta Air Lines has moved all its 
AW Aug. 15, p. 47), and expects them =n facilities is the “expr g flights to the United terminal, where 
) Angeles and Seattk check-in” counter used at peal Delta is now a subtenant, which uses 
linked to t me of the two fingers. This finger is 


told Aviarion Weerx Baggage scale 
till under construction and Delta uses 


“upward of $900,000" will be which figures any excess weig 
in’ buving and installing the de The passenger is given his cl passenger stairs and a roped-in open-air 
it Idlewild. Thev are made to immediately, and the bag proc t valkway along the edge of the ramp to 
convevor belt svste the terminal. ‘Vhen the finger is com- 
la feet pleted in a couple of months, Delta will 
went loca have four gates; now it has two. Plans 
ncludes tags for t nclude installation of passageways sim- 
ilar to American’s, with single-door | 
one case where an aircraft wa ng from lounges in the finger 
Jetwa vs the average time t taxis its DC-8s and Convair 850s 
heck-in is | min the terminal and pushes them out by 


United's functional requirements and the 
ecifications by the PI Steel Corp. of room. The charge is paic 
Angel 
her 


iking in the Jetway operation, in 


have been some 


pl 


positioning the 
had to be pulled out of 

ut 
f baggage convevor belts, 
serves a central bag- 
Inited’s terminal at Idle 
tunnel ire under 
limousines are un 
ubterranean way 
where it comes up 
to be loaded into 
it to the ramp 
lines feed away from 
ind merge into one 
1 travels alongside the ‘‘limou- 
to the baggage room. Bag 
incoming passengers goes by 
plane to baggage room and 


vhich take 


, , 
first bag off an incoming f 
the claim area, it pas 
tarting in motion 
ly up and dow 
The incoming 

a 
- 3 


ae 


— 
3 a age ~ 
2 a Se + ’ 


stern DC-8 at Idlewild (above), carted to self-claim 
terminal building (below). 


United mor 


iccording to the airline 





convevor belt 
nt checking is necessary 
f the system to lo 
h often fall off on turns 
baggage containers used with 
United's DC-Ss are raised and lowered 
by a system within the aircraft itself, 

quiring no external hoist. 
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FROM 
THE “JENNY'™ 


‘oll ae 


_—_aoraf 


TO THE JETS 


SINCLAIR HAS SERVED AVIATION, 


BOTH COMMERCIAL AND MILITARY, AS A PRIME SUPPLIER 
OF FUELS AND LUBRICANTS. THERE IS NO BETTER PROOF 


OF RELIABILITY. 


Sinclair 


AIRCRAFT OILS 


SINCLAIR REFINING COMPANY 
Aviation Sales, 600 Fifth Ave. + New York 20, N.Y. 





Startu vith turbine truck 

American Airlines now handles about 

rs a dav tn its $14 million 

opened for business last 

major feature is the cov 

ing passenger walkways 

departure lounges with 

ire four departure 

in each of the build 

plus two gates with 

ich finger. Each finger 

to include an addi- 

lounges and gates 

nosed s¢ to the terminal 

under their own power, pushed out 
backward for departure 

ind coach passengers ar 

in the lounges, but are 

tely through the forward 

cts. Rear doors are not 


ire boarded by con 
tairs from the gate 
thout loung« 
tarted at the gates by means 
b ittles 


| 
he 


ght information 
board behind an in 

the \ Pas 

r left from the 


n the fingers a 


' 
ers descend from the 
to the ground floor, 

! exit to ground tra 
level 
American's ter 
cating and 

hy Ip 
Ski 


up 


roblems American 
minal operation 
f an I-beam on its jet bridge 
bridgc to fa 
8 A No passenge 
iboard during any of the incidents 
ure All bridges have been 
WO! » correct this problem 
Another shakedown incident in 
Amencan’s operation occurred when 
the tail of a jet broke a lobby window 
ind poked through into the ticket 


yuinter area This was caused by 
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minal with 


is consider 


Saal 
most original! 
. 


1 functional 


top contend 


Smallest of 


into operati 


Jet uircratt 
roof to then 


from passeng 


by the tla 


ifrangement 


intimacy between the 


American 


min i] 


mor 
requirenn nt 
flights cxcept 
Puerto Ri 


national Arri 


toms, H 
ire 
the load 


Generalli 


soon have 
ubtenant 


nporal 
alan 

( rh ingin 
Magy 
sign on the 
indpoint 
for esthet 
termina 


May 


in immed 


pas 


; | 


that is 


; j 


under 


OnS 


different 
those fr 
handled 
Building 
ind Immigt 
. 
taking 
PanAm 
Amer 


au’ 


taken to the hangar for servicing after 
irrival, but for fast turnaround, servic- 
ing is sometimes done at the Inter 
tional Arrivals Building gate or out 
hardstand near the terminal 
PanAm’s shakedown problems « 
its loading bridge included some chev 


+} 


ing up of the ramp by movement of 
the bridge through its lateral arc. This 
vas rectified with metal tracks 
Baggage of departing passengers in 

the PanAm terminal goes into a belt 
stem which takes it to a lower-level 
baggage room, where it is sorted by 
flight and loaded onto metal bins. The 
bins are forklifted to the aircraft and 
the baggage is loaded by hand. Arriv ing 
baggage is put in the bins and moved 
by fork-lift to the ground-level claim 
irea, where the bins are set on a con- 
veyor and propelled along the claim 
counter Passengers take their bags 
from the bins and the empty bins 
mechanically raised to the ramp 
ollection 
Deplaned passengers reach t 

| in the —bersh 

i split level 

und trafh 


rhangin 


experienced 
oblems and banged bags wit 
iggage belt system, too, and has 
odification \ basic problem 
lved in these systems is the 
ist accommodat 
m in PanAm 
ed by a lighted board 
4 similar board is locatec 
ch office, and plans are to 
servations office in Long 
land City and the East Side Airlines 
erminal in Manhattan with additional 
units 
Pan American averages about 1,500 
cle parting and 500 arriving passengers a 
dav through its new terminal 
Irans World’s new building, subject 
‘f considerable comment in the design 
tage because of its striking “bird in 
flight” shape, will include two “islands” 
x “ramp houses” at the ends of short 
fingers extending from the central 
building. Each island will accommo- 


ite seven aircraft ranged around it 


5S 
? 
even sides, aud passengers will board 


’ 
telescoping covered walkwavs leading 


from the island’s lounge 


Until this building opens next vear, 
WA is handling passengers at a new 
$300,000 facility it has built to serve 


temporarily. Opened last month, this 


} 
interim terminal is used exclusively by 


[WA but adjoins the common-use 


temporary terminal still used by Braniff 
C } 
Canada, and Trans Caribbean. New 
York Airways helicopter services also 


vital, Northeast, Northwest, Trans 


t 
} 


perate from this area, although thes 


shortly will be moved to American’s 
terminal 
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RAF V-bombers fly 10 miles a minute, 10 miles up, for 10 | 


RAF Transport Command provides 5,000-mile range—20-ton payload capacity... 


Bristol Siddeley Engines Limited, one of the largest manufacturers of aero-engines in the 


world, supply flight power for a large proportion of the aircraft and missiles of the Royal Air 


Force. The most potent part of the RAF’s strategic V-bomber fleet, the bulk of its round-the- 
clock defence, the majority of its transport aircraft and all its new primary and advanced jet 


trainers are powered by Bristol Siddeley. 
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RAF Training Command orders the latest primary and advanced jet trainer 
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FLIGHT POWER NEEDS | | 
THE BIG PRODUCER = 


BRISTOL SIDDELEY ENGINE 


BRISTOL AERO-INODUSTRIES LIMITED, 200 inte 














AIRLINE OBSERVER 


> Triple-turl 


> Draft version of Federal Aviation Agency's state-of-the-art report on steep 
gradient aircraft has gone out to industry for comment. Report is part of 
FAA’s Project Hummingbird, a technological and economic study of the 
civil future of V/STOL aircraft 





> International Brotherhood of! Teamsters is relving on internal friction 
among airline labor groups to gain an eventual foothold in the industry 
Small groups of ground personrjel of Pan American and Trans World Ai: 
lines already belong to the Teamsters, and the union now has petitioned 
the National Mediation Board to hold an election to represent all of th 
ground personnel at National Airlines. In addition, Eastern Air Line pilot 
at Miami recently discussed, but tabled, a motion to encourage the Air Lin 
Pilots Assn., to form an alliance with the Teamsters. 


> Watch for a Hughes Aircraft Co. proposal to Lockheed Aircraft Corp 
that the two companies jointly finance the development of an automatic 
simulator for installation in a Lockheed JetStar to simulate the dvnamic 
Federal Aviation Agency 
turned down Hughes’ request for support on grounds that funds are not 
available and that the original proposal did not cover crew training. Hughes 
plan now calls for modifying the cockpit for procedure as well as flight train- 
ing. Airline interest in the simulator pending FAA certification indicates 
to Hughes that a market exists for 30 such svstems 


response of a heavy jet transport for pilots 


>’ 


ncv ILS 


ni 2 ld] 


> Russia has started a network of helicopter lines in the Far East as part of 
its program to have about 7,500 mi. of such routes operating by the end 
of 1960. New links were established recently in the Vladivostok and 
Nikolaevsk-on-Amur areas to serve health resorts that are difficult to reach 
by surface transportation. Ten helicopter routes will be inaugurated by 
Aeroflot’s Far East Administration this year. 








SHORTLINES 





P British Overseas Airways Corp. plans 
t inaugurate Boeing 707-420 turbojet 
York to Nassau and 

Vhe Rolls-Rovee- 


1! 
pcrat na 


1 to BOAC lat! 


> Federal Aviation Agency will 

the u lel runwavs for sin 
ndependent opera 

) O'Har Internat 

PAA nes to be able to 


nd proce lure f 


in 
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by next Januar 


P Federal Aviation Agency ha 
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ne , } 


r) rat 
with FAA re 


P Hawaiian Airlines 


> Northeast Airlines 
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> Pan American World Airways 


liminary W ! 
building hotel n Du 


nd Limerick 


mile nd Panagra said the gain re- 
for heavy 
machinery and oil drilling equipment. 


flects an reasing demand 
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SONIC VIBRATION PROBLEMS ON 
DC-8 SOLVED BY BLIND BOLTS 


Blind Bolts were fir lected by Douglas DC-8 engineers for 
use in the Sound S ressors. Exhaustive tests of various blind 
fasteners determin t Blind Bolts in temperature areas could 
best resist overall | pressure levels reaching 150 decibels! 


In this unusual ay tion, the remarkable ability to the Blind 
Bolt to resist son rations stems from several of its inherent 
design features...t king technique, combining the oval 
lock of the Expand r.p the thread of the Core Bolt and the 
wedge lock betwee Expander and Sleeve end... the hole fill- 
ing ability, resultit the expansion of the Sleeve shank during 
the installation pu f the Expander into the Sleeve end...and 
lastly, the excelle: resistance, gained from the high tensile 
preload imposed | Core Bolt and from the cushioning effect 
of composite faster! terials 
Because the coeff f expansion must remain the same to pre- 
vent loss of fasten id, the compatability of structural ma- 
Abov hoto show Cc | lectric-h ulic Power Unit . 
Rove Prete Chews pertelte eueenyersens Power U terials at high temy res is essential. Inside the stainless steel 
3000 psi mox 110 v. source) actuating hand held Gun 
Blind Bolts in each Ejector and Thrust Broke Ejector where ex! reach 900°F., A-286 stainless steel 
Power Ur ar fel adi ix ght rams Page : 
sap ge Ps erie. Blind Bolts are us outside where structural temperatures 
ry n eled aircraft. H i inst f 
reach 300°F., Type 4 tainless steel Blind Bolts are used. 


dle 





From the shop \ nt, Blind Bolts are installed rapidly and 
quietly. Hole prey s simple, no reaming is required. Only 
Blind Bolts offer f gun driving tools designed for repairs 
or modifications ir t or tightly congested structural areas. 

...consider Blind Bolts. 


Write for brochur 





nd Bolt sizes include hi o Near CORPORATION 


i) jleeve ond Expander y fig 
rations ran from 4-4 hr 24 
, cai: a 0 WI {7th STREET, TORRANCE + CALIFORNIA 


thread sizes 
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l'ransporter-erector for Minuteman intercontinental ballistic missile will be used to move the weapon from the assembly and recycle 


facility to underground silo site nit also will be used to load Minuteman into transport aircraft for airlift to the sites 


Minuteman Launch Site Nears Completion at Cape 








) & 
Mockup of Minuteman ICBM launch silo is inspected at Bocing Airplane Co. by (from left) Col. James H. Foster, Ballistic Missile 
Center: Col. Samuel Phillips, Minuteman program director, and T. A Wilson, of Boeing. At right is service tower at Cape Canaveral, Pla. 
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One of two Minuteman launch silos at Cape Canaveral is in foreground, with blockhous tower at far right. 
Initial construction of Minuteman inter 

continental ballistic missile launch site at 

Cape Canaveral, Fla., has been completed 

at a cost of ST million. Site consists of two 

blockhouses, two “flat” launching pads and 

service towers, two 90-ft.deep ICBM silos 

and facilities for assembly, storage, inspec 

tion and maintenance. First flight will be 

made after installation of technical equiv 

ment and instrumentation at the launch 

sites. U. S. Air Force said the first firing 

will test all three-stages but will not be 

made from the silo. Bocing Airplane Co 

has completed some 3.800 cold-flow experi 

ments on 1/20th and 1/30th scale models 

utilizing supercooled compressed nitrogen 

gas in a small wind tunnel. Test model also 

has been used in about 40 acoustic tests to 

measure the noise level in the silo. General 

configuration of Cape Canaveral site is ! ‘ 

shown at lower left; at lower right, Maj Blockhouse for Minuteman control is 29 ft. high and is part of $7 million flight test facility 
Gen. O. J. Ritland, BMD commander, and — at Cape Canaveral. First Minuteman launch is set for December. Launch control is on 


Col. Phillips inspect a test console. first floor level; second level has a ready room, evaluation room, power supply center. 
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LOCKHEED X-7 test vehicle, loaded on ground handling vehicle, is fitted with rocket booster. Vehicle has gained ramjet engine data 


at speeds as high as Mach 4.31 and altitudes up to 106,000 ft. Program included 26 test vehicles 


X-7 Program Builds Ramjet Test Data 


fe By William S. Reed 
a 
Nd : 


Van Nuys, Calif.—R 
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LOCKHEED X-7A-3 undergoes systems checkout at company’s Van Nuys, Calif., facility. 
Note exceptionally rugged steel structure which permitted average of five flights per vehicle 
and up to 12 flights for a single craft 
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DRAWING shows details of the X-7A.3 


AVIATION WEEK, September 5, 1960 


test vehicle configuration. The -3 model 
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irried aloft in a B-50 bomb bay. 











Solar uses new concept to produce 
unique liquid thrust chamber 


applying new materials and new metal- 
working techniques to difficult prob 
lems of the space age. For information, 


UNIQUE FURNACE-BRAZED thrust 
chambers are being manufactured by 
Solar Aircraft Company to withstar 
the extreme heat flux of new high 
energy liquid propellants 

Under contract to the National 
Aeronautics and Space Administration 
Solar is utilizing a “ribbon-wrapping” 
process—involving new materials and 
brazing techniques—to fabricate cham 
bers that are lighter, stronger and less 
expensive to produce. 

The chamber shape is achieved by 


60 


spot welding 360 U channel strips of 
0O8 in. AM350 stainless contoured 
to the desired configuration. After a 
precision grinding process, the cham 
ber is “wrapped” with approximately 
half a mile of stainless steel ribbon and 
brazed at temperatures up to 1980F in 
one of Solar’s large 600 kw elevator 
type brazing furnaces 

The sheet metal channels provi le a 
precise method for controlling coolant 
passage area throughout the chamber 


Solar is a recognized leader in 





vrite to Dept. H-155, Solar Aircraft 
San Diego 12, California 
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were igm id th 
propelled to a predetermined 
iirspeed. Booster 


ted a1 


ind powe! 


then was terminated, the boosters jetti 
med and the ramjet engine ignited 


THE INFLATABLE EVACUATION 
SLIDE SELECTED FOR 
AMERICA’S NEWEST 


JETS... DAS 


o> 


PASSENGERS RIDE 
| DEEP BETWEEN BIG 


SIDE TUBES 
SPEED DIMINISHES 


AS PASSENGERS 
REACH THIS POINT 
LEAF SPRING ACTION 
LIFTS PASSENGERS 
TO WALKING POSITION 








Another 
Elliot First! 


Elliot built the first “Leaf Spring 
Action” slide .. . and the first in- 
flatable escape slide approved 
for military aircraft. 

Elliot built the first inflatable 
marine life-saving raft. 

Elliot built the first U.S. Coast 
Guard Approved inflatable life- 
raft. 


U. S. SALES AGENT 


C. J. HENDRY CO. 


27 MAIN ST., SAN FRANCISCO. CALIF 
Branches in San Pedro and San Diego 


liot products are made in the US 
y Survival Equipment Corp., Sausa 
in England by Elliot 


++ 
4 
a 


E 
t 
| 


ito, California; R 
Equipment, Ltd. The Elliot name an 
products are protected by patents 
and patents pending in the U.S. and 
foreign countries 
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Vacuum 


Melting 
Extracts 


Impurities 


Improved soundness, better hot and cold workabil- 


ity, higher mechanical properties, cleaner metal with 


lower gas content—these are characteristics of 


vacuum melted steels from Al! 


Typical of the metals pro 


} | 
are Consutrode” steels and al! 


| 


1 1 
Standing cieaniiness ana 


cost. These alloys, pi neere 


ae " | ae 
are avaliabDie 1n the largest in 


meiting process—u 
I 
] } 
larger prodaut 

r imi 

Stainiess, tool, 


Consutrode all ) 


es OF a red rmined ompositon Dy 
I 


electri 
— SOOO 


I one 


trode. Con- 


electric arc. The white heat of the ar 
breaks down many nonmetallics in the ele 
substantial 


im- 


siderable degasification, as well as 
provement in cleanliness, is achieved by the furnace 


| 


vacuum which removes the oxides and nitrides re- 


ALLEGHENY 


COMPOSITION 
ELECTRODE 


CRUCIBLE 


COOLING WATER 


CRUCIBLE JACKET 


leased in melting of the electrode 


the molten metal in a 


is a principal advantage of the 


idiiication of 


= 
, 


ible 
vacuum process This gives an 


si ry 


nom if 


rencous ine 


i vy } ; Yr) 
metno rim 


; ripfior;r ' 
a description of Spe 
I 


alloys made by induct 
€ alloys Mi 
yrmne consume 
; a 
mnsutrode alloys 
This new bool i acked full of harts and 
graphs—a real neiy to any 


Ask 
Allegheny Ludlum Steel Corporation, 


one who must get the most 
out of metals your A-L representative fora COP} 
or write 


Oliver Building, Pittsburgh 22, 
Address Dept. AW -9-1, 


Pennsylvania, 


LUDLUM 


PIONEERING on the Horizons of Stee! 





Weight at the time of ramjet ignition 
was between 3,500 and 4,000 Ib. de- 
pending on the nature of the test and 
the fuel load 


Fuel Limitation 


Due to range limitations and fuel 
capacity, only one pass was made over 
the Holloman range, after which the 

ratt is manuvered to the recovery 

ind the parachutes deployed 

idual fuel v dumped at the tim 

chute leplovment to make the 

possible on impact 
ground 

ife of the X-7 was five flights 

hicle made 12. First flight 

X-7 took place in April, 1951, 

ding to a Lockheed engineer 
isonably successful, considering 
range was littered with fragments 
matter of seconds after the bird 
hed.” 

was nearly 13 months later that 

ixth attempt produced a successful 
program did not reach 
1954. Part of the ex- 
n the type of equipment 


ngineers had to work 


Telemetry Equipment 


llv-made telemetry equip 
today, was 
t that time. Lock 
» a development 
it wn ind many make 

wer employed 
One example was the early use of 

: ; 


meter clocks a sequen 


was conducted by 

le in a test ng and 

ick hammer to the ai 
celeration forces produced by 
win were simulated 
ced refers to as a 2 

1 pneumatic piston which ap 


' 
the airframe at the 


~ 


Coating Resists Blast 


After exposure to blast during Atlas launch, 
portion of high temperature coating manu 
factured by Dyna-Therm Chemical Corp. 
was cut away to expose identification on 
electrical connector above. No scorching 
or other apparent damage was found. 
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HEAT EXCHANGERS 


HMA cold-plate heat exchangers are setting 


r performance at low over-all costs. Greater 
weight... reasons why compact, highly-pro- 
nks are a popular choice for more efficient 

MA customers get single source responsibility, 
factures (including dip-brazing) and tests in 
Precision units can be supplied.to meet 


horkey-moore associates 
Division of Houston Fearless Corporation 


24660 Crenshaw Boulevard 
Torrance, California / $Pruce 5-1211 





BLIND FASTENING’? 


a CUTS INSTALLATION 
TIME IN HALF! 


in 
™ 


H 


} 


Protruding Hex Head Design 


NYA 


' 


AN 


( 


| 


100° Flush Head Design 


SPS SLEEv-Lock blind fastener is a preassembled 3-piece shear 
bolt consisting of an outer sleeve with a Hi-Torque* recessed- 


head core bolt running through it and engaging an expansible nut. 


ug 


One man, working from the head side only, can install Also you can remove SPS SLEEV-LOcK blind fasteners 
up to 25 SLEEV-LOCKs a minute—a rate 50° faster without drilling or damage to the work. Simply run 
than with most comparable fasteners. SLEEV-LOCK the expansible nut off the core bolt and remove the 
is simple ...comes preassembled ... fits standard sleeve from the same side of the work on which it 


holes ...drives with standard 


power tools fitted was originally install 


*( 
i 


with inexpensive adapters : ae 

SLEEV-LOCKs are available in sizes 4 through 
SLEEV-LOcK performance exceeds that of NAS solid inch in .062 inch grip increments. For complete data 
shear bolts heat treated to 160,000 psi, permitting 


size-for-size substitution. In repair work, this fre- 


on SPS SLEEV-LOCK blind fasteners and SPS SLEEv- 
LocK power drivers and adapters, request Bulletin 
2465. Write AIRCRAFT/MIsSILE Division, SPS, 
JENKINTOWN 3, PENNSYLVANIA « SANTA ANA, 
CALIFORNIA. 


quently allows quick replacement of conventional! 
nut-and-bolt combinations that would present major 
dismantling and reassembly problems 


~ 

NN 

¥ WPT 
‘ 


Si 





Core boit is easily withdrawn 


Simp ‘ Removing: After breaking lo 
t bit with barrel 


inserting: Prea 
LOcK is inserted from one le power d er hol ee" ta by momentar revel . by gripping 
work. Can also be pre na vi turning core bolt, a Tor ' o hy , - Bey handle assembly. Sleeve is then 
it Ov > e } aon pulled from hole with pliers or 


fitted in an undersize hole if thus drawing nut ove! v SLEE\ 
r tig] | be drilled out to be ret f with an Fasy-Out type of to 


embled SLEEV- Driving 


not interfers ol 


lesired nut 


rhe re re liability replace 8 probability 


, P 
« Tuckahoe, N.Y. e San Diego, Calif. « San Lear 





i . ry . . 
Curtiss-Wright Begins 
> 7 . 
Project Reorientation 
Reoricntation of Curtiss - Wrght 
Corp. promised by its new chairman, 

Roland Berner, (AW June 13, p. 30) 
began to take form recenth The 
company 
®Sold Santa Barbara, Calif., division 
plant to the Defense Products Division 
of General Motors Corp. The GM re 
search and development division plans 
an extensive program dealing with un 
derwater instrumentation at the facility 
The plant was acquired by Curtiss from 
the Studebaker-Packard Corp 
® Sold the products and business of its 
Curon Division, which manufactures 
foamed and molded plastic products, 
to Reeves Bros., a company engaged in 
textile work 
© Reshuffled its research programs with 
m the company, a step which include 
strengthening the potentials of the 
Curtiss-W night Quehanna, Pa., research 
center 

Some clectroni iltrason in 

cts from the Acrophy 
transferred to Oue 
The Skvdar 


THON 


| 


VZ-7AP 
i Barbara endeavor 
funded by the Ann 
the four megawatt 
tor at Ouchanna t 
we. 
inia State University to UP] 


if nucical 


f the compan Pr 
Santa Barbara 
“= 


was about 


mav find job 
Division. Some 
n the Curon Divisi 
other Curtis 
pl rr 
Curtiss said 
pi umised whe nN he 
Hurlev as chairman 
ertain unprofitable lines would — be 
liminated, a reference to the Curon 
operation 
He had pointed out then that Curtiss 
would do no further flirting in_ the 
onsumer ficld, in which the company 
had little experience 
Curtiss will continue its work in the 
nuclear components field, and is nego 
tiating contracts with other companies 
for the supplying of bervilium oxide 
components that “provide unusual per 
formance at temperatures in excess of 


3.0001 
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MERCURY 
TITAN 
POLARIS 
DISCOVERER 
MIDAS 
NIKE ZEUS 
NIKE HERCULES 
SUBROC 
SAMOS 


Since 1956 missile and satellite programs have depended for their success, in part, 
on Rantec multiplexers and filters for telemetry... unique devices which 
couple two, three, foyr or six telemetry signals to a single antenna system. A wide 
variety of tunable models covers the entire telemetry band. Typical specifications 
on recent models include Isolation between channels to 100 db with 0.5 
db insertion loss VSWR -—1.3 Maximum. Rantec multiplexers, hermetically 
sealed and helium leak-tested for storage and long-time space use, are another 
example of Rantec’s proven capability in ground and airborne telemetry devices. 


Rantec Corporction Colabosos, Ce 


also from Rantec ... antennas, ferrite devices, waveguide 


components, electronic components and microwave sub-systems. 


























CUSTOMER 
Air Force Flight Test Center 
PROJECT 
Altitude Simulation System 


API 


CATION 


Testing Low Chamber Pressure Rockets 


DESIGNE 


BUILDER 


Marquardt’s Facilities Engineering Division 


The Air Force Flight Test Center’ 
Rocket Propulsion Directorate 

Edwards AFB needed a new kind of 
static test facility. It had to be one that 
would simulate the altitude enviror 
ment of a rocket engine through its ful 
operational cycle—ignition, stead 


cut-off. Marquardt’s Facilities Engi- 
neering Division is doing the job. 


When completed in 1961, this will | 
the first Air Force facility of its kind 
Control rocket systems will be tested 
at altitudes in excess of 100,000 feet 


To meet these objectives a new desig 
approach has been developed — one that 
combines a multiple stage ejector sys- 
tem with a high performance exhaust 
gas diffuser and a Marquardt pioneered 
steam generator. 


This unique Marquardt concept p: 
vides these attractive features — 
1) High performance with a mod: 
capital investment. 
2) Immediate “reaction” time fo: 
facility start-up. 
3) Ejector system control by a sing! 
operator. 


Marquardt’s Facilities Engineering 

prepared and staffed to design and 
construct the most complex Space Ag 
facilities. It can provide you with— 


a ee pits. 


Feasibility and Planning Studies to 
determine the most suitable approach 
to new facility requirements. 


Design Criteria to describe in detail 
the design approach to a new facility. 


Plans and Specifications to permit 
fabrication and plant construction. 


Operations and Maintenance man- 
uals, training aids and support mate- 
rials and equipment. 


Field Engineering and Construction 
Management to inspect and control field 
installations and start up your new 
plant or facility. 


Detailed information about the Divi- 
sion’s experience, facilities and services 
may be obtained by writing for Mar- 
quardt’s new Facilities Engineering 
capability brochure. Address your 
inquiries to: Tom Hudson, The Mar- 
quardt Corporation, 16555 Saticoy 
Street, Van Nuys, California. 


Engineers and Scientists experienced 
n these or related fields will find it 
rewarding to discuss their career 
futures with Marquardt. Founded in 
1944, Marquardt now has a staff of 
5,000 —two out of three are profes- 
onal people. The company’s growth 

a parallel to the atmosphere of chal- 
lenge and rewarding accomplishment 
that has existed since the firm’s 
beginning. 


FACILITIES ENGINEERING DIVISION 


CORPORATION 


16555 SATICOY STREET, VAN NUYS, CALIFORNIA 


ASTRO @ COOPER DEVELOPMENT DIVISION 
@ OGDEN DIVISION @ POMONA DIVISION 


@ POWER SYSTEMS GROUP 


CORPORATE OFFICES: VAN NUYS, CALIFORNIA 
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Mobile Propellant Supply Systems Studied 


By J. S. Butz, Jr. 


Washington—High performance 
ear and chemically fueled 
scheduled for development during t 


] 
Cl 


1960s will require an increase in 
1 


rent cryogenic propellant supply c 
hy] 


itv and possibly large mobile proj 
production facilities to achieve the o 
all maximum launch econom) 
ibility 
Three 
studied 
industrv to 
Nova-class vehicles, 
fi 


a 


Peneral wie } 
2eneral suppi\ P 
D 


¥ government 


é 

rh Per ¥ df 

ight testing in 1968 
> 


otal of approximate] 
| 





wropeilal 


of propellant, including about 3,200, 
000 Ib. of cryogenic liquids, compared 
with an ICBM propellant load of about 
10.000 Ib 
Chese propellant supply plans are the 
following 
e Manufacture of liquid hydroge: 
iquid oxygen propellants at the | 
te in a large land-based 
ocarbon RP-1 fuel, 
unaffected by temperature 
first stage of Nov 
ind would be handled bi 


means and key 


which is 


is now 


’ + »? 
ip’ I 


of cryogenic propellants 


SINGLE SEA-GOING tanker equipped with cryogenic propellant manufacturing and 
storage systems and hydrocarbon fuel storage space could supply more than 14 million Ib. 
of propellant for the launch of the largest space vehicles being considered for construction 
during the next 15 years. Texas tower type installations would allow launchings at equator 


and in isolated areas to minimize the hazards of carrying nuclear-powered upper stages 


68 


the launching base by tank cars or 
through pipelines after manufacture at 
in inland plant 

e Manufacture and storage of prope! 
lants aboard sea-going tankers. A num 
ber of vessels in U.S. Merchant Marin 
ind several auxiliary vessels used by the 
Navy have the 
house equipment for the manufacture 
of hquid hydrogen and liquid 
ind to store these propellants and RP-1 


quantities 


necessary volume to 


XVgZeN, 
fucl in needed 
vehicles three to four times 
Nova. Manufacture of 
propellants in a 15 day 
requir 
x be carried 
uutside sour 
Sca water w 


used to pr duce 


Tanker Studies 
Martin ¢ 


Ww hi h 
powe t 


THRITVLITIIZE 


nt the laun 


ill Most xpert 


ill rocket-launched nu 


First Rover Engines 
The first Project Rover 


“5 
be flight-tested in the 


stages of a Saturn vehicle and 


will not be ope 
stable orbit 

If it is decided to use isolated launch 
ites for rockets carrying nuclear reac 
tors, then mobile propellant manufac 
turing facilities almost become a neces 


itt These ites 


scheduled to 
upper 


rated until they are in a 


would be 


probabl 
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uninhabited islands or ‘Texas 
tower type platforms located off th 
main sea routes. Purpose of the isolated 
ites would be defeated if they in 
luded elaborate permanent installation 


vinch might be damaged or rendered 
] 


mall 


iscless for long periods if contaminat 


} ’ 


wv radiation during a serious acaden 
These isolated sites would be litt! 

nore than permanent launch pads and 
upport fowcrs Most of the instrn 
. : 


nentation, launch controls and_ track 


ng equipment, as well as the propel 





lant supply facilities would be ship 
rine 

Floating propellant supply facilitic 

yn nore attractive for use with 

hemically fueled vehicles as the vehick 

in The largest Saturn 

Ket, for vam ple has about five times 

the pr p last load of an ICBM and 

vould t iv supply system transport 






ints f the launch site 





fucled rockets up to 


! ll ttractive 1 } 
’ Floating prope it 
t | pr llant manufacturing 
its at tl inch site would be man 
t ! th hicles Ihe floating 
t iid have the following 
@ Several launch sites ild | up 
| i single pr ypellant manufa 
rims id storage tanker. Launch of 
n » | chi les would be rath 
nfrequent, and the tanker could 
il] it U.S. launch site ind 
quat ri ited ites now 
npl 
® Loss of cryogenic propellants 
iw hold » the uuntdown would 
THLE, { fuciing ‘from a 
Wh t KCT B nl-off rat 
th ime of the propellant in 
1st } t would be po sible 
late the propellants between th 
ile and a refrigation system in the 
up t nerease the effective volume 
Martin studies of a typic i] propellant 
ply tanker converted from an evist 
iv ce’ show that it would be po 
bie for it t ervice 20 million Ib 
‘ ht vehicle The vessel would 
manufacture and store 10 millon Ib 


f liquid oxvgen and 750,000 Ib. of 
juid hydrogen and carry 3.25 million 
f RP hydrocarbon fuel. ‘The mam 
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€ 
PROPELLANT manufacturing and storage tanker proposed by the 


ubove supplying a permanent launch site on the mainland. 

























Martin Co. is shown 





VARIETY of launch sites for large space vehicles could be supplied by sea-going tankers 





which manufacture and store propellants. Martin Co. has proposed such tankers equipped 
with 200 mw. nuclear reactors to provide power for the propellant manufacturing operation. 
Launch site above is a small, uninhabited island with few permanent facilities. 





Propellant Requirements 





Availability Propellant 

Thrust Date Required 
ICBM 300,000 Ib. now 200,000 Ib. 
Saturn 1.5 x 10° Ib. 1961-1962 1 x 10° Ib. 
Nove 6.0 x 10° Ib. 1968-1970 4.15 x 10° Ib. 
Future 20.0 x 10° Ib. 1972-1975 14 x 10° Ib. 

PROPELLANT LOGISTICS 
Present Future Tanker Vehicles Required 
Method of Supply Capacity Capacity ICBM Saturn Nova Future 
Truck Tank Car 3,000 gal 3,000 gal. 7 34 150 490 
Railway Car 10,000 ga 10,000 gal. 3 11 44 148 
Sea-Going Tanker Navy Oiler (AO) 1 1 1 1 
20,000 Ib. plus 

On Site Mfg. & Storage as Required 0 0 0 i) 














Many Immediately Available From Stock in Smali Quantities 


Highly Stable. Minimum Error 


SIZE8 & _ SYMCHIROS wines hom -8C bo 418°C 








OSTER ourput pHase ROTOR STATOR 
5 2. CLASS ) l / U 0 SHIFT RE 31ST RESIST 
€ 1 «6 LEAD) ANCE = ANCE 
AMP (OHM) OHMS 





4253-01* LZ-CT 11.8 087 r eR. 0 157.0 2 21245724 28+ j119 263+/69 





4273-01°* XMTR 26.0 .100. 118 85 340 12.0 48+4)j255 124/45 82+ 2+i31 
4277-01* HZ-CT 11.8 .030 .073 225 5 31 7.0 50 37 794+j350 5 94+/18 
4261-01** Resolver 26.0 043 3 l 15.0 162.0 22.0 ; 12 é 1 24 34 77 


4269-01* Diff 3.087 21 0 é 0 37+1 28+j124 47+i13 


























*Stator as Primary **Rotor as Primary 
See 1 


sizes ==! servo motors 
{—— 


OSTER RATED ? , Ps nan” oe he LENGT 1G T/1 RATIO 
TYPE VOLTAGES ’ , ~e P — ‘ ‘ NERT ® RAD SEC? 


5004-01 aa 














5004-02 ced 
5004.03 oo 














40V 





5004-09 iad 19 = 309 4.1382 . 62 2.5 47 0. 30,000 | 


—_ 











SIZE 8 











iN OZ. RPM NO WATTS GM CM sian ; UT PU 

OSTER RATED R+j C ” "ROTOR LENGTH EIGHT T TIO) }=— GENERATOR INPUT ag 

TYPE ‘VOLTAGES i STALL LOAD PER §=ROTOR ing max ? VAD. SEC OLT trs VOLTS PER 
GES TORQUE SPEED PHASE INERTIA ] EC VOLTAGE WATTS 1000 RPM 





26V. 230=190 +j1: ~ ' ‘ ae 
6204-01 4oy 519 = 399 +): 20 6000 2.5 65 1.728 26 2.5 


6204-03 +d 4 od — ; 20 6000 2.5 65 1.728 ‘ 21,800 26 2.5 























The Size 8 400 Cycle Servo Motor Tach Generators listed above 
have 150° max. cont. frame temperature, 110 MA input current, 
+ 5° phase shift and Null Voltage (Tota! R. M. S.) of 15 millivolts. 


OTHER PRODUCTS INCLUDE: ry itld Venall tit tcat ete? 
we 7 a pe = F Avionic Division 
ndicators DC Motor " 


EASTERN 310 Northern Bivd « Great Neck, Lone island, New York | WESTERN 5333 South Sepulveda Bivd ° Culver City, Califorr 
OFFICE Phone: HUnter 7-9030 . TWX Great Neck N.Y. 2980 Kelaaiet 3 Phone: EXmont 1-5742  UPton 0-1194 e TWX S. Mon 


Engineers For Advanced Projets: ad rv mechani 





facturing process would be the clec- 
trolytic decomposition of water becaus¢ 
of the availability and cheapness of the 
necessary yaw material. This process 
is not the most economical from a 
power consumption standpoint, but the 
use Of a nuclear reactor overcomes 
this disadvantage somewhat and also 
makes the tanker a self-contained unit 
without need for external power dur 
ng the propellant manufacturing phase 
if its Operation 


In the Martin concept 
would als hy ible to pi 
other services and material 
site, such as large amount 
water, clectrical power and 
Capacity 

The tanker 
turing machiner 
large punhication 
water for use in the 
ncrating cquipm 


process and large volume pun 


From the home of 


G). Py 
Planned Pr OnLLL 


THE MODEL 711 


Ultra Sensitive Strain 


Sensing Elements. 
60-70 times greater 
sensitivity than other 
metal strain gauges. 


Strain sensitivity 120-140 
120 Ohm nominal resistance 


Resistance change linear 
with strain. 


Negligible hysteresis 
Suitable for static and dy- 
namic measurements 
Combination mounting and 
handling fixture with each 
Strainistor. 


t lrohe 


Manufacturers of light beam 
, } 
Raivanometers and magnetic 


; ‘¢ 
assemobiies since is4), 


Ci 
century 


ELECTRONICS & INSTRUMENTS, INC. 
The Home of Planned Pioneering 


we ‘ Phone iUther 4 


Atlas Launched on 7,000-mi. Flight 


USAF-Convair Aths D ICBM is tested (left) before being launched (right) on a mi 
flight from Cape Canaveral, Fla., to a programed impact in the South Atlantic Ocean 


, Bor 6216 Pine Stotion Twhe 10 Oblehome 
+ 


AW Aug. 15, p. 37). Missile, carrving a General Electric Mk. 3 nose cone, a d an 
ICBM * 


lo? n 


apogee of 1,000 mi. on Aug. 9, compared with the usual 500-600 mi. apogee of 
on a 6,000-mi. flight. The high apogee extended the time available for gatherins 
heating, loading and ablation of the operational-type re-entry vehicle. Recovery of | 
cone was not planned or attempted. Two Douglas JC-54s and an ocean range 5 
Air Force Missile Test Center patrolled the impact area to ensure that ships 


These craft also were used to receive telemetered data on performance of the re-er 


Serviced by Systems Engineering Offices of 
Airsupplu Aero Engineering Divesion 
of the Garrett Corporation 


Offices in All Principal Cities 
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CLOSE TRAJECTORY of a Bomarc interceptor missile as it dives on QB-47 over the Eglin Gulf Test Range is recorded by Bell & 


Howell optical scoring system mounted in camera pods under the drone target's wings. Sequence is right to left. 


B-47 Improves Bomarce Targeting Ability 


nt 1 writ tical the new drone melude the follo 


By Erwin J. Bulban clopment and writing vd 
vment doctrines for the 1 ind = @ Its size provides Bomarcs \ 
ln AFB, Fla.—Bocing ‘| +7 = the_proficies raining of ¢ ite target representative o 
ystem is providi ms ten bomber svstems wait! 

t Range witl ccording to office t f ectronic augmentat 

bility for iN ng Ground rone and t t © Duration of about 54 

[ ! le pe i iderable flexibilitv in th 


mit rke po 
| firings during a 
© Payload capability pern 


; 7) ; 


the 


Extensive Modification 
iT th it 
the Sr 


ne Fi 

ee ee 
aS 
= ——_ 


a aa” 


CABLE engagement hook is fitted between the rear wheels of the OQB-47. Hydraulically 


operated brake pucks press against stainless steel rails to halt the aircraft. 
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le of truck monitors complete drone panel. 


trollers atop truck split QB-47 throttle, elevator and rudder functions; airman at si 
him seven proportional and three on- 
ff items of drone flight data. Tele 
fun metry svstem is designed to provide in 
to “black box”’ placement than the ted by the ground or airbor t flight calibration for signal checking 

t For primary drone control during 


0 
; 


the basi iD 


in RB-47E reconnaissance ver rol of the OB-47 are taken 
the Stratojet, selected because i] AN ARW-64 UHI 


mfiguration lent itsclf more read upment. .Command 


preflight, takeoff, approach and landing 
phases, two “beeper” pilots control the 


iircraft from the top deck of an 


MRW-5A, one handling the OB-47's 


ha 


mventional strategic bomber version 
: Lockheed DT-33 director 

ountermeasures and scoring systems 
director; and iircraft 
sund support equipment function uch as landing 
lhe QB-47 retains RB-47E perform. and _ brake The UHI n levator functions and the other its 
ipabilities including provisio t the scoring an t idder. Because of the short field with 
r¢ juipment nly 8,000-ft. of usable runway, water 

njection takeoffs are made. Since 

th« 


provide complete 
1 neuvering control, and t 
terminal director; a range ubsystems to handk 


manned missions 
ns. For safety pilot checl h ckheec 5 
| 1] at heavy dark smoke obscures 


ontrol equipment, there i has ful 
f the remote control sta rol through the plane’s path from the site of 
ymmand control unit in I ing t MRW-5A controllers, a second remote 
with | tation providing azimuth is located 


on of -the distru perator is pro. wit! 
ig la n the Duke Field tower to maintain 
visual contact with the drone and make 


the 


mmands for 


te egies 


AONE ee etm a 
—— —— 
y etl 
il a 


weumes 


All-American Engineering Co. built and installed the system, 


oty¥ 


SPECIAL arresting gear lessens hazards of remote control of six-jet QB-47 


comprising a one-inch cable attached to connecting pulley and gearbox mechanism 
I g £ I g 
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HOW SEMO SIMPLIFIES 








SYLVANIA ELECTRONIC SYSTEMS THROUGH SEMO COORDINATES 


SYLVANIA ELECTRIC PRODUCTS INCORPORATED 
AUTOMATIC ELECTRIC COMPANY 
LENKURT ELECTRIC COMPANY, INCORPORATED 
LEICH ELECTRIC COMPANY 


DELIVERY OF DEFENSE SYSTEMS 


Now under the single direction of your representative in 
SEMO—Systems Engineering and M anagement O peration 
for Sylvania Electronic Systems—are all the resources of 
General Telephone & Electronics. Included are the vast 
technical skills and facilities of every subsidiary of this world 
leader in communications and electronics. 

SEMO simplifies the job of obtaining complete defense 
systems by providing a single, responsible and accountable 
source for conception, evaluation, engineering and manage- 
ment of major systems. Systems-oriented in concept and 
personnel, it is staffed by members of the General Tele- 
phone & Electronics corporate family. And its sum of talent 
and experience assures completely integrated systems of 
specified performance, delivered on time at competitive 
costs. Benefits are quick-reaction capability, efficiency and 
financial accountability. 

For full information on how SEMO can be of special service 
to you, write Sylvania Electronic Systems, a Division of 
Sylvania Electric Products Inc., Waltham, Massachusetts. 








SYLVANITA etectronic systems 


Government Systems Management 


for GENERAL TELEPHONE & ELECTRONICS 


8 | an ©) td tL) 14 | Oe Oi | Oo 


ELECTRONIC SECRETARY® INDUSTRIES, INCORPORATED 
GENERAL TELEPHONE & ELECTRONICS LABORATORIES 
GENERAL TELEPHONE OPERATING COMPANIES 
GENERAL TELEPHONE & ELECTRONICS INTERNATIONAL 











In the Remington Rand Univac 
Environmental 

Test Laboratories 

a component 


j 
| 
| 
| 
| 


can be... 


..+ frozen to-100° F. or fried to ... dried out, or soaked in humid- 
+1,000° F ity chambers 


... taken aloft to 250,000 feet ... given a 2,000 G shock test ...- bounced on a 1,000 pound 
altitude dead load package tester 


...and when it emerges from 
testing, it has been proven ready 
to achieve the superior levels of 
reliability which have become 


accepled Univac standards. 


.- Shaken violently on a 5,000  ... exposed to fungus spores and a UNIVAC ® 


force-pound sinusoidal vibrator score of other severe environmen- _majjjtary Department, Remington Rand Univac 
tal conditions Univac Park, St. Paul 16, Minnesotg 


CAPABILITY-INGENUITY-—RELIABILITY for Business, Industry and Defense at REMINGTON RAND UNIVAC 





necessaly izimuth corrections. Com 
mand guidance control is handled over 
in AN/ARW-65 UHF radio equipped 
to initiate 46 major commands through 
16 direct and 28 multiplexed UHI 
channels Some channels are fur 
ther expanded by stepping function 
1 total of 66 command functions be 
ing utilized to provide guidance con 
trol for the QB-47 llight parameter 
ire displayed in the terminal area di 

rough = the AN UKR-2 tel 


receiving system, which rr 


eives 12 channels of telemetered data is Noted For: 
Availability of data through this system 7 


increased by commutating one of the 20 YEARS OF SERVICE to military and commercial aircraft /missile 
indard channels, giving 27 additional manufacturers supplying MS-NAS-AN fluid line fittings and all 
~ int yw n which ry x special fittings including swivel, adjustable and positioning fittings. 
r expanded by stepping total 

ee ee ae ENGINEERING AND TECHNICAL ABILITY that has eliminated inter 
ti te sre made available | granular corrosion and eutectic melting problems in fittings. (Data 

und monitoring pet mnel available upon request 

CUSTOM ENGINEERING and design for fittings of all materials. 
Ae the takeoff field. the ground QUALITY CONTROL through complete engineering and test facilities. 
ommand of the PROMPT DELIVERY from Dania, Florida or Whittier, California. 
ving DI di WRITE OR WIRE. DEPT. A-9 

MB . The AIRCRAFT FITTING COMPANY © 701 N. Fed. Hwy., DANIA, FLORIDA 


Airborne Control 


DISTRIBUTORS INQUIRIES INVITED 





PROBLEMATICAL RECREATIONS 30 








Flypaper d vo miles to work every morning. Very 

he knows he n verage 30 mph to arrive on time. One 

ing a woman dr les him for the first mile, cutting his 
iverage to only 1S mph. H ckly calculated his proper speed for 
the rest of his trip to time. His car could do 120 mph 


( ould he arrive on tim California Engineer 


A Profile of Litton | 40-page illustrated booklet about 
336 North Foothill Road, Bev 


1 should write to get your copy 


irselves iS aval vie | I ree 


ip on completior 

ail . N WEE M: The price was figured by adding 
yeting missi : § 

being affected b ts of the previous price TO the 


, 
the vheel 
runway and the 





LITTON INDUSTRIES 
rly Hills, California 


successful 
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The art of precise direction 


[here is a common denominator ir ypes of aviation: the 


need for precision navigatior as consistently 
answered with advanced ystems 
and instrumentation 

To “zero in” a supersonic 


target by inertial guidance techniqu conti 


through precision maneuvers 


ol 
away 
guide a jetliner across ocean yntinen take over 
for a business plane pilot with airline efficiency to provide 


from the ground, a “navigational path” for planes to fly 


to simplify and integrate flight instruments in the modern 


aircraft . Or to navigate and control a helicopter automati 


cally these a 
doing 
ibility 
idvanced 
For its 
liverse fic 
rience and 
The resull 
mon denom 
gation — as 
space--are Ce 


progress for tomorrow 


Ti 


bs that Sperr systems 


precision 


the militar 


dire 


stantial 


which itself has 
Sperry capabilities in air navi 
on the sea, and under it, and out in 


gy significantly to today’s defense and to 


Great Neck, N. Y 


General offices 
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First production JetStar has 500 gal. glove tanks on wings. Military version will have larger tanks, but the size has not yet been deter- 


mined. Fillets on engine mounting pods at the tail have been modified from prototype, but configuration is otherwise little changed. 


Lockheed Flies First Production Model JetStar 


First production model of the Lockheed 
JetStar, powered by four Pratt & Whitney 
JT 12 turbojet engines and designated C-140 
by USAF, has made its first flight at Lock 
heed's Marietta, Ga., plant. First five air 
craft will go into the FAA certification 
program, four in flight test and one in static 
Pratt & Whitney has accepted a delivery 
lclay in order to permit the airplane it has 
purchased—No. 4—go into certification test 
ing. First aircraft to a customer will be No. 6, 
scheduled to go to the Continental Can 
Co. catly in 1961 when certification is com 
pleted. Five later aircraft will go to USAF’s 
\irways and Air Communications Service 
MATS) for making inflight inspections of 
navigation aids. Lockheed will license tiaree 
fixed base operators to cover U.S. service for 
the civil airplane. One will be Lockheed 
Aircraft Service, but the other two have not 


been chosen. 
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In achieving airborne radar reliability... 


EAZELTIN = 
SPECIFIES FXSNA TAPER TECHNIQUE 


Designed for this U. S. military Airborne Early Warning Radar plane is one of the most important radar systems 
in the free world—Hazeltine Corporation’s new AN/APS-95. Developed for duty around the clock in all weather, 
it cannot fail. 

And—because it must not fail, Hazeltine engineers specified A-MP Solderless Taper Pins and matching Blocks 
for all critical circuits. A-MP Taper Technique gives Hazeltine the uniform top reliability and compact size it 
demands as well as great versatility: formed or pre-insulated solid taper pins in three series; wide size range of stack- 
able one- or two-piece blocks plus precision crimping tools. Everything is solderless, of course. 

Industry-proved reliability can be yours too, with this outstanding A-MP Taper Technique. Write today for 
more information. 


‘The AN/APS-95 is a fitting tribute to the 35th 
ANNIVERSARY OF HAZELTINE CORPO. 
RATION. Pictured above is the Radar Set Con- 
trol of this important system 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia» Canadas England « Frances Hollandeitalys Japan 
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LING RATE IN ‘CLES PER 
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CYCLIC failure rate for clectronic equipment (left) using vacuum tubes as a fun f number of on-off cycles per hour, expressed as a 
Big variation in ARC-27 reliability (right) is experi 


ratio of cyclic failure rate to failure rate when equipment is operated continuou 
lecreases markedly when data is converted to con 


enced in different types of aircraft duc to different lengths of mission (top). Varia 


tinuous-mission basis (below). 


Cycling Tests Increase Reliability Factor 


By Philip J. Klass nant uipment malfuncti 


sts tur 


y 


ne i tl quipl 


e High degree of correlation xi 


@ Definite correlation 





. . a > >. 7 
Arine Reliability Investigation 
Additional findings of signif eported by Arinc Research Corp., as result of 
its two-vear reliability investigat ward the USS Forrestal, include the following 
@ Reduced-voltage operation of AN SRR-13A communication receivers, using supply 
voltage 8° below rated value, re 1 in a 24:1 increase in mean-time-between-failure 


compared with sets operated at nal voltage. 

@ Elimination of thermal shock t nt to tubes by gradual application and removal 
of heater voltage does not have anv significant effect on number of 
catastrophic tube failures, but it have a definite effect on rate of tube removed 
due to cyclic operation of the « nt. Further tests under controlled conditions 
with a large sample is required t tablish firm conclusions 

@ NEL tube shield inserts, o1 leveloped by Naval Electronic Laboratory to 
reduce tubx temperature by pr better heat transfer to the tube shield, appear 
to have no significant effect on t removal rate. For equipments operated with 
tube heat voltage continuoush 1, NEL shield inserts cut tube removal rate by 


approximately 50 But for « nts operated with both heater and plate power 


ite 10 per | hr 
© Highest malfunction rate occu 
" equipment 


on continuously, shield insert t « removal rates only by 200%, while in equip 
ments operated intermittently, crated with NEL shield inserts actually had 
25 more removals. Althou iserts appear to be advantageous for certain 
tvpes of tubes, in specific ay t Arinc concludes that “general use is not 
he o ” believed to be warranted 

ite of equipment us donee not oon ® No significant difference in tub. moval rates was noted between equipments 


I PI} 
uence or induce a particular cl operated with only heater voltag ied during periods of non-use and equipments 


f failure mechanism. Defects in 
THON d from highh CVE led equipm nts 


¢ Contrary to expectation, t 


' operated with both plate and heater voltages applied continuously. 


ube 
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—. SAVE WEIGHT, 
~~ BUSSING AREA 
& PANEL DEPTH 


with aircraft, radio and 
electronic equipment 


ACTUAL SIZE 


CLOSED 


i rc » } , 
manners WH IWAN Micro. =| s.titata™ 
Shan ot anne Miniature ia muon 7200 


Circuit Breaker 
Trip-tree 


=~ Circuit Breaker)  ~ 


t, lightest weight circuit breaker KLIZON 06760 
. PPS Ss aa Curcert Breaker 
with precision perior ince ara Thermal type 
D7274 Series three phase 
5-60 ame 


Te 
A ‘ 
vide full overload protectior 


component used in aircraft, r 
A thermal type, t 
revents nuisance tripping 
KLIZON 07270 
. , Cwcuit Breaker 
re available that can be read ‘a Toggle actuated 


m shock and vibration 


j nels that ‘commodate th . - 
ing panels Nat act moda f design 


mounted fuses 


miniature circuit breaker 


“~ TEXAS INSTRUMENTS | Grew Bea 
INCORPORATED indicating type 


METALS & CONTROLS DIVISION 
2809 FOREST STREET . ATTLEBORO, MASS 


SPENCER PRODUCTS: Kiixon iherent Overheat Moto c 5 « Motor Starting Relay 
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LIBRASCOPE 


British Transistorized Navaid Equipment EXPLODING 
New British transistorized airborne navigation and communications equipment, developed BRI ele EWIRE 


by Marconi’s Wireless Telegraph Co., Ltd., will be shown at SBAC exhibition at Far SYSTEM 


borough in September. Navigation sets, housed in short 1 ATR size cases, include (1. t 
Type 6401 VHF omnirange receiver, Type 6402 omnirange navigation companion 


I'ype 6404 glide slope receiver and Type 6403 marker beacon receiver The VHI 


munications package (right) includes 25-watt transmitter, crystal-controlled, providing 


spacing) in the 118-136 mc. band, and fully transistorized receiver 


channels (50 ke 
viding 560 channels in the 108-136 mec. band 
Equipment meets Arinc characteristic 520A, according to Mar 


Total weight of transmitter and re¢ 


52 
package is only 23 Ib 
and includes additional features such as automatic modulation control and 12 db. of spec 


clipping for maximum intelligibility. Company also will display new teleprinter re 
Type AD-308, a fully transistorized unit in a short | ATR size case for receiving nart 


band FSK telegraph signals in the 90-150 ke. band 


Unprecedented 
safety during the 
entire stockpile-to- 
target sequence 

characterizes 
Librascope’s 

EBW System for 
ordnance initiation. 


Aboard the vehicle, EBW's virtual immunity 
to premature initiation makes it possible 
to eliminate elaborate safing mechanisms. 
Weight of multi-stage missiles and space 
vehicles can thus be significantly reduced. 


Of prime economic importance is the versa- 
tility of the Librascope EBW System. For one 
EBW flight firing unit will properly sequence 
and initiate all ordnance components in a 
complete missile system 

Designed and developed by Librascope’s 
Sunnyvale Branch, the EBW System utilizes 
the energy produced by the 

exploding wire to directly ini- 

tiate an insensitive secondary 

explosive. EBW initiators of 

this type cannot be initiated 

by stray DC potentials or high- 

energy RF fields 


Send for EBW Brochure to 
Librascope Sunnyvale Branch, 
670 Arques Ave., Sunnyvale, Calif. 


a oe lees: dala LIBRASCOPE DIVISION 
’ 1 of 1e constant GENERAL PRECISION, INC. 


‘ 
peration to failure rate 


continuous operation plotted as a 
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Lockheed | 


... is setting the pac 


Lockheed Missiles and Spac« 


an era marked by phenomena! 


Division's research and deve): 
basis of its success. 


As systems manager for the ' 


AGENA Satellite in the DIS: 
Division is engaged in extens 
scientific fields. Some highlig! 
include; Operations researc! 
physics; physical electronics 


mechanics; electronic commu 


computer research and devel: 


Research is a concept which h 
with science and technology 
the nature of the work and it 
research, applied research, sy 
and development are used. A 
inclination often leads him « 
another. Recognition of this 
in the Research Branch at | 
research activities are: Pure 
analysis; electronic prototy; 
Organization is determined | 
research, For example, a st 
Structures Department, may 
configurations, at another t 
the POLARIS or Satellite 
at the research laboratory. | 
to maintain as much or as 


his field of interest. 


Important staff positions at | 
in Palo Alto are available 
to the above areas are invit« 
Dept. 1-17, 962 West El ¢ 


or existing Department of D 


MISSILES AND 


SUNNY VALE 


CAPE CANAVERAL, FLORIDA + 


PALO ALTO, VAN 


in space for years ahead 


s10n's progress transcends even that of 
*ntific growth, To an important degree, the 
nt activities are considered to be the 


‘OLARIS Missiie and the Air Force 
RER, MIDAS and SAMOS programs, the 
arch in many diverse engineering and 
irrent research and development activities 
reliminary design; nuclear and space 
stry; materials; mathematics; engineering 
s and instrumentation; and 


iny different meanings to those concerned 
heed, a distinction is made between 
es. Consequently, such terms as basic 
)perations analysis, engineering 
dividual might find that his personal 
rally from one type of research to 
flected in the scope of work conducted 
Missiles and Space Division. Principal 
] research; advanced design; engineering 
nt; and machine computation. 
ical field rather than by the type of 
smicist, as a member of the 
casion, work on future space vehicle 
ited with current projects such as 
he may be engaged in basic research 
the individual has the opportunity 
is he wishes with others in 


Research and Development Branch 
sts and engineers with experience related 
Research and Development Staff, 
Sunnyvale, California. U.S. citizenship 
trial security clearance is required. 


SPACE DIVISION 


ANTA CRUZ, SANTA MARIA, CALIFORNIA 





-forms giant units 
to precision tolerances... 
with no metal waste! 


PLANT LOCATIONS: + 


YORK + MAGNET 
PASADENA AND B 
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RE 
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Siegler’s Hufford Division ng a lez r in metal forming techniques, 
announces the installation of its Spin Forge Machine, entirely paid 
$1,250,000. This giant machine, 

Forge, comprises the largest and 
world. It enables aerospace 


for from corporate funds 
1ugmented by the existing 
10st complete Spin F* 

scientists to design we nitations 
The Hufford Divisior 


1 surface-of 


capable of pre 
to 120 inche 
forty thousan 
inch to one in space age exoti 
The giant exceeding a mil 
red shape quickly 
machining. Huffo 


ace industry 


per square in 


accuracy 
ilso produces Spin F 


The outstanding Siegler division 
divisional coordinat basic corporate 
Progressive managen fics with outatane 
industrial, commercial and con § in order 


each of these fields the strenaths of the 


THE SIEGLER CORPORATION 


610 South Harvard Boulevard, Los Angeles 5, California 





mean-time-between failure would have 
been for the ARC-27’s if they all had 
been operated continuously, ic. one 
mission of indefinite length. On this 
basis, the MTBF of the sets installed 6n 
the B-36's works out to 293 hr., while 
those on the B-47’s have a MTBF of 
170 hr., and those on the S2F’s have a 
MTBF of 148 hr. On this basis, ther 
is only a 2:1 spread. (See graph.) And if 
1 constant with a value of 10 is used, the 
cpanci between ARC 
different types of aircraft be 
1 the range of experi 


of Arinc’s investigation 
mtinuous operation of 
electronic equipment will give the 
maximum rehabilitv, in terms of total 
rating hor before failure But 
j lt in more caquipment 
ulures per unit of calendar time than 
if equipment is turned on only when 
needed 

if a given picce of equip 
” operated for two hour 
is left on continuousls 
| number of failures per day 

c. other hand, the 

n and operates 


th 


ptimum 
sover poi 
1 variety of « julp- 
f the Arinc report, giving de 
n, may be ob 


investigation, 
re bv writing 

earch Corp., 1700 “K” St 

. Washington 6, D. C., Attn 

Mrs. M. C. Noble. Report is entitled 
“Effects of Cycling on Reliability of 
Electronic Tubes and Equipments,” 


Publication No. 101-26-160. 
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Without 
Stabilized 
Platform 
in use 


With 
Stabilized 
Platform 
in use 


STABILITY 


When your problem requires a precision stabilized platform 
for its solution, then Aeroflex Laboratories can provide a 
gyro, slave, or inertially stabilized system of proven verticality 
and reliability, conforming to MIL-I-6181 and MIL-E-5272. 
For additional! information on Stabilized Platforms for 
photographic, !R, radar or other unique applications requir- 
ing the stabilization of large devices, address inquiries to 
Dept. SP-3 
THE AEROFLEX CORPORATION 
AEROFLEX LABORATORIES 
ISION 
34-06 SKILLMAN AVENUE e LONG ISLAND CITY 1,N. Y. 
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COVERAGE provided by three synchronous communications satellites in equatorial (zero inclination) 


function of minimum feasible ground station antenna elevation angle relative to horizon, 
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INCLINED orbit synchronous satellite circles the earth: earth-based observer sees ground track as a figure eight crossing equator every six 
Iwo synchronous satellites in equatorial orbits could handle bulk of U verseas commercial traffic, 


hours. * llite 
. SYSTEM COVERAGE 
: (3 SAT'’S - POLAR 24 HR 


3 SATS - EQUAT 24 Ha) 














nous satellites in 90-deg. inclined orbit. Three 
verage with only two ground stations. 


} 
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CONFIGURATION giving coverage of polar regions and USSR would use four syn 
t 


synchronous satellites in equatorial orbits and three in polar orbits could provide 


\ ve! ECCENTRICITY EFF CT! ° TNS: ean CONTROL i | 
(es ate mx eS tf 


ay a 


litial injection error is shown above for eccen- 
relay station intended to view both simultaneously 
ommon viewing areas from solid to' dotted lines. 
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EFFECT OF DEVIATION of synchronous satellite from perfectly circular orbit d 
tricity of 0.1, representing present state of the art. For two satellite system with 


the 0.1 eccentricity causes an 1]-deg. shift in longitude of the two satellites, m« 
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Industry Studies Uniform Micro Packages 


transistors in packages at variance with 


the preferred type told AviATION WEEK 
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would alter 


By Barry Miller 


thes their case con 


Los Angeles—Representative 
systems producers gathered figurations 
cently and agreed on er Systems manufacturers repre 
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forms were selected by the subcommit 
tee to be compatible with a 25 mil grid 
system and only after a survey of the 
mall transistor and diode packages cur- 
rently being developed by component 
nanufacturers 

Consistent with these decisions, the 
ubcommittee adopted an outline of the 
if hope s all 
will meet 
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diode. G is Pacific Semiconductor's surface 


passivated micro transistor. 
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TO JUDGE THE 
QUALITY OF KEARFOTT 
SYSTEMS AND GYROS... 


CONSIDER THE COMPANY 
THEY KEEP 


KEARFOTT is developing 
—_ the Subroc| 
KEARFOTT engineered . - 
os guidance system 
and now produces 
the stabilized phase ~ J 
follow-up system for Talos) 


KEARFOTT developed 
nd now produces 
the Bomarc-B 
ittitude 
KEARFOTT mid-course 
developed and now produces guidance system 
precise heading and vertical 
reference systems for 
the | B-52) aircraft 





KEARFOTT KEARFOTT is deyeloping 
developed precision floated gyros 
and now produces for the [Skybolt| missile 
precision floated 


gyros 
for the 


‘Atias, 


missile 


KEARFOTT produces precision floated gyros for the| Polaris | missile 


KEARFOTT DIVISION GENERAL PRECISION, INC. 
Little Falls, New Jerse PL,L/Ofa pe. Lilik 
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North American's highly versatile A 
at «x hre-power capability. Chatham 
Bi h power conversion equipment 
two units on every A3J, each deliveris 


1) Vigilante is a 
de ca a 


Chatham Transformer-Rectifiers specified 
for NORTH AMERICAN A3J Vigilante 


| Sol Electric 


Chat Di t 
IN N]-489 


I I N. J. TWX: LV 
CHATHAM world's leading supplier of 
airborne power conversion equipment. 


CHATHAM ELECTRONICS 
division of 


TUNG-SOL ELECTRIC INC. 

















ElectriK Tel-O-Set—the true 2-wire system 
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Consumable electrode—hbeart of the vacuum arc furnace 


New Timken’ Vacuum Arc Steel: 
Cleanest, strongest steel you can buy 


I you make or plan to make parts 


that must have exceptionally 


clean and strong steel, specify 
Timken’ steel made by the vacuum 
arc process. It’s ideal for aircraft, 
jet engine and other parts where 
such steel is vital. Timken vacuum 
arc process steel is the cleanest steel 
available in commercial quantities 
And only the Timken Company 
furnishes this super-clean steel in 
bars, wire, and rotary-pierced tub- 
ing in a wide range of alloy and 
stainless analyses. 


You get these advantages: 


SUPERIOR CLEANLINESS. The melt- 


.ing process eliminates contamina- 


tion from three basic sources—air, 
slag and crucible. Furthermore, 
gascous impurities in the electrode 
metal are drawn out by the vacuum 


during melting. 


BETTER DISPERSION. Any remaining 
non-metallics are more finely dis- 
persed than by any other melting 
process. 

These two factors—superior 
cleanliness and better dispersion 


result in a more uniform steel of 


a © 
\) Fine 


very high strength and ductility 
When you buy Timken steel you get: 

1) Quality that’s uniform from 
heat to heat, bar to har, order to 
order. 2) Service from the experts in 
specialty steels. 3) Over 40 years 
experience in solving tough steel prob- 
lems For further information, write: 
The Timken Roller Bearing Com- 
Tube Division, 
Canton 6, Ohio. Cable 
“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steel and 
Removable Rock Bits, 


pany, Steel and 
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marks the trouble spot in seconds! 


Xeroradiography cuts x-ray inspection time 
and cost! With this revolutionary method, radio- 
graphs are obtained electrostatically — images dry 
and ready to read less than a minute after exposure. 
A characteristic phenomenon called “highlighting” 
automatically emphasizes discontinuities—will show 
up defects indiscernible by other means. Here at 
last you find both radiographic detail and high ex- 
posure speed rolled into one! 
Xero(zero)radiography is beyond doubt the long- 
awaited answer for many industries seeking fast, 
economical production-line x-ray inspection. Proved 
applications range from tire manufacturing to the 
production of extruded metal tubing, and it is par- 


ticularly valuable in the foundry for inspecting light 
alloys. One prominent aircraft manufacturer* re- 
ports 25% cost savings with xeroradiography and 
is strongly urging its vendors to use it. 

For complete details on xeroradiography, contact 
your local G-E x-ray representative now ... or write 
to X-Ray Department, General Electric Company, 
Milwaukee 1, Wisconsin, for Pub. WA-!4. 


*Name available on request 
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> Shoe Is On the Other Foot Now—Air 
lines uircraft manufacturers, who 
for many years pressed avionics manu- 
facturers to reduce size and weight of 
their equipment, now find themselves 
facing installation and handling prob- 
lems that from drastic size re 
ductions which avionics manufacturers 
largely through tran 
Arinc’s Electronic Engi 
(AFEC), ther 
ounding out airlines, aircraft 
pos- 


ind 


result 
have achieved, 
sistorization 

neering Committee 
fore. 1s 
ind avionics manufacturers on the 
sibility of combined-function packaging 
for next-generation equipments lor 
example, VOR receiver, glide slope re 
ceiver and marker beacon receiver might 
! Another 


be pach in a single case 
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possibility 


to combine 
mitter and receiver Ihe combining 
of several result in further 
ize, weight reduction by eliminating 
separating tuning provisions and power 
now built into cach unit. 
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> New Piezoelectric Materials 
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P Call for papers—The 1961 National 
Symposium of the Professional Group 
on Microwave Theory and Techniques, 
cheduled for May 15-17 in Washing- 
ton, is seeking papers in the field of 
microwave research, development and 
ipplication, including solid-state micro- 
devices. Interested authors should 
end 500-word summaries, by Dec. 12 
to Gustave Shapiro, National Bureau of 
Standards, Washington 25, D. C. 


VAVe 


> Higher Power Radar Tubes Coming— 
One indication of expected growth in 
yf klvstron tubes used for 
it peak power levels of 
power supply 


DOW CT levels 
radar, already 
tens of megawatts, is 
inder by Eitel-McCul- 
lough, major klystron producer. New 
facilitv, to be used in testing klvstrons, 
will permit levels 15 times 
greater than now required for existing 
tubes. Average power output of facility 


ll] be 3 million watts at 282,000 volts. 


construction 


pt IWCT 


> Digital Logic Meeting Papers Avail- 
able—Proceedings of the first 
on Dynamic Digital Logic, 
Beverly Hills, 


Users’ 
Conference 
held earlier this vear in 

Calif., wailable in a 72-page 
brochure can be obtained by 
writing Computer Control Co., Inc., 
983 Concord St., Framingham, Mass., 


2251 Barry Ave., Los Angeles 64, 
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temperature insulating material 


STAND 171 FARNBOROUGH SHOW 





engine makers and aircraft builders. 


You can see these lightweight blankets, 


in cloth or in made-to-measure 


stainless steel envelopes, as well as 


other Refrasil products, and Astrasil 


and special integral blankets for 


aircraft pipework systems (De-Icing, 


Cabin Heating, etc.) 
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Height-Finder Antenna 


Passive heizht-finder radar antenna, recently 
installed at Federal Aviation Agency's Na 
tional Aviation Facilities Experimental Cen 
ter in Atlantic City, N. J., will determine 
height of aircraft using radar energy bounced 
off aircraft by conventional airport surveil- 
lance radar. Built by Maxon Corp., the 
system will be evaluated starting later this 
vear. The three-sided 160-ft.-high tower 
supports three scanning arrays, each provid- 
ing 120 deg. of azimuth coverage. 
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A, 
FEET ON 


THE GROUND 


DOWN-TO-EARTH cost orientation 
at Motorola begins with disciplined 
research applied to creative ideas 
and, progressively, pervades every 
stage of development, assembly, and 
final production. Ultimately it is 
reflected in lower field maintenance 
and support costs consistent with the 
desired level of reliable performance. 
This acute awareness of total cost 
versus initial cost, sharpened by more 
than thirty years of competitive 
experience and commercial success, is 
characteristic of Motorola’s complete 
military electronics capability 

in terms of systems, equipment, 

and Solid State components. 


Because of its demonstrated capability, 
Motorole is engaged in many complex and 
advanced programs. For example: 
* Military Communication Systems & Equipment 
* Data Transmission, Processing & Display Programs 
» Missile Systems, Electronics & Instrumentation 
* Electronic Warfare & Countermeasures Programs 
* Anti-Submarine Wartare Systems & Equipment 

Applied Research & Development in Microelectronics 
* Advanced Radar & Sensor Developments 
* Solid State Developments in Materials & Devices 
* Navigation Systems & Equipment 

urveillance Systems 

More detailed information is available 
in a comprehensive brechure. 


Experienced scientific personnel seeking 
/pportunities to advance in these 

fields are invited to contact the Motorola 
office in the location of their choice. 


CHICAGO 51 ILLINOIS 

1450 NORTH CICERO AVENUE 
SCOTTSDALE, ARIZONA 

8201 EAST MCDOWELL ROAD 
RIVERSIDE, CALIFORNIA 
8330 INDIANA AVENUE 











HELICAL GEARS 


Every M-D blower shipped has 
a matched poir of crown- 
shoved, lapped helical gears. 
Backlash tolerance is .0005” 
to .0015”. No other blower 
matches M-D quality. 


WHY M-D ROTARY | 
POSITIVE BLOWERS | 
develop 

higher 
pressures ! 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 
multi-stage. Tre? Tt 


M-D BLOWERS, wc. 


RACINE, WISCONSIN 


A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC, 
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Components & Devices 


@ Delay Lines, DL series, employ sub 
inductors and temperature 
compensating capacitors to 
stable electrical characteristics through- 
o 105C range. One typical 
unit, DL-130, has microsec. delay 
time, 0.22 microsec. nse time, 1,000 
ohms impedance and 0.001 db. maxi- 
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500g. Mechanical stops 
leration up to 20x rated 
ge is 5 vy. with full 

$1) mm 20 m 
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‘illa, Pasadena, Calif 
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© Time Code generator, Mode) ZA-502, 
Test Range or Egli 


ie 
Gulf Test Range format for laboratory 
or field operation. Generator provides 
either 17-bit memory coded time signal 
one per second or a slow rate 13 bit 
binary coded time signal every 15 sec 

Both codes indi- 
ind seconds. Seven 
yuxihary sig 


onds at a | pps. rate 
cate hours, minutes 
pulse rates are ay tilable as 
aals. Frequency stability of generator 1s 


three 10° ll solid-state unit 1s 
$7.05 b. company, Electr 
ineenng f Calif 1601 


Che Santa Ana, Calif 
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measure approximately ¢# in. long, not 


including leads. Rectifiers can perform 
highly efficient power switching in com- 
puter, temperature control, servo, a.¢ 
ind d.c. motor control, airborne printed 
ircuitry applications. Price range is 
$4.50 to $15 cach in quantities of one 
to 99, with delivery on request. Inter 
national Rectifier Corp,, 1521 E. Grand 
\ve., El Segundo, Calif 


® Amplifier, Model 853-001 is an all 
ignal amplifier designed 
to boost outputs from piezo-electric, 


stal-type incar accelerometers to 


transistor a.< 


level required by telemetry systems 
input impedance allows use of 


high-temperature high source imped 
ince accelerometers. Gain is adjustable 
externally from 0.5 to 50, input imped 
ince is 300 megohms, bandwidth ts 2 
ps. to 100 ke., noise is 200 v. referred 
to input and output impedance is 500 
yhms max. Western Design Division of 
U.S. Industri In Goleta, Calif 


e Dummy load, Model 890374, fo 
|.-band radar di pate S kw. of average 
of peak power 
Load can be 
kme. range 
g, Sé in. wick 
veighs 80 Il 
U waveguide 
yged environmet 
carbide 
water 
ind 
tron-Pacifi 


Angeles 16, Calif 
¢ Miniature wire-wound gangable po 
tentiometers, series 319, are § in. diam 


eter, —_ less than 4 in. high per ganged 
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ection. Pots are available in 
steel (servo) or aluminum (pan 
ions and are gangable within a 1 
100 ohms to 200 kilohms. Adj 
method positions each wiper ind 
ently throughout ft il 360 deg. M 
high-temperature plastic cup 
detai provide 
strength under environmental 
Daystrom, Inc., Pacific Div 
Lincoln Blvd Angele 
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@ Tape recorder, MIR-S 
to meet shock, vibr t 
ture requirement 

ments, can re ] 

re-entry phase 

mission periods 


e VSWR monitor, Mod 
bas lihkkent | ] 
, ‘ Na 
ignals prope 
flected RI 
watt ( \\ 
l.c. f 
is less than 1.05 
is less than 0.2 
cent and unit 
has directivity greater 
Sigma Electronics - 


15735 Ambaum Blvd., 


do 
you 


know 


the 
Hamilton Standard Division 
of 
United Aircraft Corporation 
is 
one of the most complete 
GSE sources 
in the nation 
today 2 


learn why 


Phone Mr. E. D. Eaton, 
Manager, Ground Support 
Equipment Department, 
NA 3-1621. 

Or write for Brochure. 
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HAMILTON STANDARD 


DIVISION OF 


UNITED AIRCRAFT 
CORPORATION 


WINDSOR LOCKS, CONNECTICUT 
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This mark tells you a product is made of modern, dependable Stee! 


Look at the dimensional accuracy and smoothness 


Tubing is available in cold-drawn or hot-rolled 


You can reduce the costs and processing time of 
parts-making by using USS National Electric- 
Resistance Welded Mechanical Tubing. It elimi- 
nates drilling operations. It lets you replace drills 
with simple, less expensive boring tools. Mechani- 
cal Tubing reduces tool wear and tool changes. 
USS National Electric Welded Mechanical 
Tubing is an ideal load-carrying member. It resists 
bending stresses equally in all directions and gives 
you a superior cross section. It absorbs and local- 
izes shock. In torsion, it provides better material 
distribution. And for a given weight, mechanical 
tubing withstands more load than other sections. 
USS National Electric Welded Mechanical 





sizes %" thru 5!” and in wall thicknesses .035” to 
.250’. It can be obtained from National Tube 
Distributors located throughout the country. They 
will gladly show you how to use USS National 
Welded Mechanical Tubing in your next applica- 
tion. See your LSS National Tube Distributor. 


USS and National are registered trademar 


National Tube 
Division of 
United States Steel 


Coturnbia-Geneva Stee! Division, San Francisco. Pacific Coast Distributors 
United States Stee! Su; 
United States Stee! Export Company, New York 


ply Division 








Montrose Division, Bendix Aviation Corp 
AMC Contracts South Montrose, Penns., torque pr 
measuring systems, servo type in a 
Wright-Patterson AFB, Ohio—Fol- 4nce with exhibit WCLCTP-289 dated 
1 19, 1959 and amendment No. 1 dated 
lowing is a list of unclassified contracts 4 ‘}a¢0 ‘product Improvement), RFP 
for $25,000 and over as released by 6658 (PR EA-O-P.1. 6658), $47,357 
. . , - Vortl 
the Air Materiel Command - nelle yen git we 5 ea 
Flight Propulsion Division, General Elee- gran H-13 helicopter (MIPR I 
trie Co., Cincinnati, Ohlo, 179-GE-5B turbo TCSMC-A and amendment 11), $4! 
jet alreraft engines with afterburner, Aerno Westinghouse Electric Corp., 
15-6109, 72 ea.; data, ground support equip Ohio, molybdenum forgings (PR 
ent and ire parts for installations and MMP-9044), $170,155 
pares for B-58A alireraft (PR's EP-O Olin Mathieson Chemical Corp 
840-6759 EU-0-2840-6769), $4,725,000 Alton, Tl irtridges, starter alrecr 
Canadian Commercial Corp., Washington gine, type MXU-4/A FSN/1375-7 
I» handbooks for AC-IDH alireraft M379, 26,222 ind data for F 
juantity unknown), (MIPR 60-10-TCMAC raft (PR 00-0-1275-5092), $1,009,869 
\ and amendment 1), $154,000 The General Tire & Ruabber Co., A 


eR lox 88 t 


Canadian Commercial Corp., Washington Oh wheel anne ; 

» ¢, AC-IDH airplanes, (MIPR R60 tion, type VIIT, Aerno 41-1132 i 

TCMAC-A and amendment 2), $3 milion (replenishment pare for B-52 seri : 
Hocing Airplane Co Wichita, Kans B raft) IFR 1-600-690-1991 PR ’ : HOW TO 
14(E8-ECM) mobile training unit, 1 «a 4907), $25,585 j 


' parts and graphic aids, (PR SE-0 Allison Division, General Motors Corp ; RECORD 
120-2048). 8 0 Indianapolis. Ind.. T56-A-7 turbopr 


Lycoming Division, Aveo Corp., Strat- gines 13 on for netallation in 
rd, Conn,., maintenance data for the T53- sircraft, (PR El 2840-6782), $2.9 ; f RADAR 
turbopr engine for Army At)-1 The Martin Co., Orlando, Fla Gj 
raft MIPH R59-1940-39 (NOas and dance equipment for F-105D ty 
nendments, 2 und’ 4), $52.25 raft (PR FS-0-1430-6919), $250 ( ON 
Hendix Products Division, Bendix Avia- Themas A. Edison Industries Inatrumen 
tien Corp., South Bend, Ind., brake assem Division Graw-Edison Co., Weat ‘ 
sa 158, 3 voter, main (lor 5060-50 wheel), M3, traneuattera, presmare, all, 6-4 MAGNETIC 
pe Ill, PSN 16 671-8649, Aerno 41-1261 Mii-4 type itr r'a P/N 8-50A, A 


21 
blies, main landing gear 61-2487, 389 1 data for HI TAPE 
§ HU-1B and repl shir ar Ri 


1. wheel asner 
20 type IIT, F 


‘ ea. f 


SN 1630-671-8550, Aerno r ent spares 
eplenishment spares for 0-6620-6 5 and MA-60-05D-S889(PR 
reraft, (PR's 00-0-1630 15D-889), $90.6 
1630-6937 and ES-0-1630-6951) Servomechaniems, Inc., Hawthor ' For needed frequency re- 


1.500 per ent thrust indicating y p 
Western Design Division, U. 8. Industries, rdance with « it "LOC! lr Rl sponse, use Ampex’s new 


tac., Gol ‘ f ‘ teaching machines " 


01 with recorder latex 


yy 4-megacycle tape recorders. 


. ‘ related data, (PR for service test. IPB O-208(! Magnetic tape arrests radar 
M-0-691-6932) saa 786 +-ST-4812) s ‘ 1 

United Alr Lines, Inec., hicago, Il n X-Ray Department, General 
ection, at * and maintenance services Milwaukee ‘' par : 


FY 1960), (PR era body PR MO-0-67 


Electric ¢ giving you a second look or 
second try in reconnaissance, 
M-( tracking, simulation, eval- 


uation or training. 


Want to know more? See our 
full page in the September 
9th issue of Electronics. Or 
write us and we will send 
both the ad and descriptive 
literature. 





First Photograph of Boeing B-52G Cockpit 


Cockpit of a Strategic Air Command Bocing B-52G missile bomber is shown for the | 
time in above photograph. The intercontinental bomber carries a six-man crew, with 














| f AMPEX DATA PRODUCTS COMPANY 


by-side seating in its pressurized upper and lower decks. Production of the B-52G will bx Box 5000 Redwood City, California 


phased out at Bocing-Wichita this year as the new, longer range B-52H missile bomber 
begin filling the assembly lines. 
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CHANCE 
VOUGHT 


Teamwork: the best anti-submarine weapon 
In the air, on the surface and under water, they work 
together. Teamwork, itself, becomes a science in hunt 
ing down a sub. Technically advanced equipment 
teamed up with deadly precision is being designed 
to leave enemy subs no escape. This future is taking 
shape now in broad studies at Vought Aeronautics 
Aircraft, developed especially for most efficient use 
of electron search equipment advanced sono 
buoys even space systems, under study by Vought 
Astronautics. These and other ideas are undergoing 
analysis, or actual test in Navy ships and planes. By 
drawing on the broad resources of its sister divisions 
Vought Aeronautics, like the Fleet, is using teamwork 
to serve the Navy Number One Mission 


AERONAUTICS 
D | V | S | O N DALLAS, TEXAS 











MANAGEMENT. 





Joint Army-Air Force Maneuvers 
Test Airlift, Airborne Assault 


Fort Bragg, N. C.—Close planning 
ind execution ties between Army and 
Air Force were evident during large 
scale maneuvers here in exercise Bright 
Star/ Pine Cone III involving the largest 
tactical airlift and the largest participa 
tion of air reserve forces since World 
War Il 

Durnng the concentrated assault 
phase of the exercise, 
the Army lOlst Airborne 
were delivered—6,320 by air drop and 
on the ground. Equipment de 
livered totaled 2,418 tons—1,244 tons 
by air drop and 1,174 tons on the 


7.399 troops ot 


Division 


1.079 


ground 
Close 
and Air Force in planning the exercise 
is demonstrated in efficient loading of 
equipment and troops at nine advance 
bases and relatively successful delivers 


cooperation between the Arm 


to assault points. Only major mishap 
ecured during the final assault phase 
vhen 300 paratroopers of the 82nd 
Division drifted away from a 1,700 bi 
1,000 vd. drop zone due to a mis ilcula 
tion of the ground wind by the drop 
urcraft. Compared with mass drops in 
the past, the exercise was relatively mis 
hap free 
Brunt of the tactical airhft was borne 
500 obsolescent Fairchild C-119s 
naimtamned and operated by 15 Au 
Reser Troop Carner Wings 
1st in all parts of the U.S 
if the reserve for the most 
crforming two wecks train 


volunteers for 


t 
uf some were 


f the exercise 


Supplemental Airlift 


tactical auirhft 


ommand Lock 


Suppl menting the 
vere 29 Tactical A 
heed turboprop (¢ 130s, 30 reserve Fair 
hild C©C-123s and 50 TAC C-123 
Strategic deployment from permanent 
bases to advanced fields in Georgi 
South Carolina and North Carolina 
was made by 30 Military Air Transport 
Service Douglas C-124s 

Scene of th 
Bragg four landing areas from 
vhich troops fnendly to the fictional 
ountry of Platka were to aid in routing 
invading troops from the totalitarian 
neighboring country of North Vada 

Tactical air support was provided by 
\ir National Guard units fiving Re 
public RE-S41 ind F-S4Fs, North 
American F-100s, Lockheed F-104s, 
Republic b-105s SA-16s 
nd Martin B-57s 


issault phase was It 


whe rr 


(,rumman 
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Comments of senior Arm 
following the mass air drops 
20 indicated that the C-13 
satisfactory to the Army as a 
tion strategic and tactical airlift a 
Inclusion of Army airlift require 
in design of the C-130 is eviden 
said, that cooperation has impr 
tween the Air Force and A 
enabling the Army to de ploy 
to troubled arcas where conflict 
than all-out war size are brewing 
Army aim is ‘o be able to 
battle group of 1,300 men a 
division of 13,500 a week, plus a 
division including all support 


ment within four wecks 


C-123 Replacement Needed 


\ replacement for the C-123 f 
relatively uny 


erations from 

landing areas is an 

uid. The C-130( 
] 9 


urgent nee 
which 


boundary 


cre effective 
mat North 
| the ability 
in unimpr 
ructures. All « perations v 
tents \ portable tower and 
mitrol qguipment were under 
Air Force unit, but the remaind 
operation was manned by reser 
1O01lst Airborne D 


were bivouaced in forests sur 


ments of the 
the field awaiting the signal t 
the 107 C-119s assigned 

Bnght Star Pine Cone III 
nrst of 11] exercise 


ind cold weather areas in ki 


planned 1 
The increased tempo was tngg 
President Eisenhower who, in 
get message to Congress 


increased traiming cftort 
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MINIATURE 2-WAY RADIO 
SYSTEM lets you SPEAK 
and be HEARD under ANY 
NOISE CONDITIONS! 


the SEISCOR 

is a portable 
ndustrial-type com 
muncations system 
that becomes a part 
f your wearing ap 
parel. Crystal-con 
trolled circuit plus 


MODEL HR 
Hardhat with built-in 
noise - cancelling | transceiver, antenna 
mike and earphones | earphones and mike 
make it the best | High and ‘ow noise 
way to communicate | level models available 
N poor visibility or 
high noise condi 
; ons! 
Fully transistor- 
ized printed 
circuit 
Crystal- 
controlled 
superheterodyne 
receiver transceiver 
Crystal- and headset with built 
controlied n antenna, earphones 
transmitter and mike. High and low 
Long battery life } Noise ‘level models 
For any single os 
frequency between 20-55 mc., A.M. 


© No license required on 27 mc. units. 
@ Priced from $350.00 per unit. 








Let Seiscor Engineers analyze your short-range 
communications problems. Example: Special 
nits have been designed into protective cloth- 
ing for crash-crew fire fighters. 

FIND OUT TODAY HOW TELE- 
PATH CAN IMPROVE YOUR SHORT 
RANGE COMMUNICATIONS! 

Write for nome of nearest TELEPATH 
dealer, and complete information on 
versatile TELEPATH communicotions 


Ad N OF SEISMOGEAPH SEOVICE erorat 


BOX 1590, TULSA, OKLAHOMA 























From the Pioneer Company, 
the broadest range 
of equipment... 
CONDEC PRODUCTS 
for 
GROUND SUPPORT 





tf 


Mobile Shelters 


1 aS this maintenance var 
Built for the close support « 


orps fighter aircraft, eact 


fitted to provide front line 


fr 


aintenance shops. individ 
nsulated and heate 
s operation, tr ey are tr 


3 air 





Passenger Loading Stands 


ent, electr 
jriven self 
propelled pas 
senger ramp 
4 win service 
with United Air Lines’ 
new DC.8's. The ramp is 
operated by one man 
spper platform 
ol Station. its many 
features include 
stabilization, 
nd Loewy styling, 
nNphghting and adj 
t eievation control. 





¥ 


3 








Wheel Mover Unit 
drives heavy aircraft 
(to 500,000 pounds) 
over ice and snow 
when they cannot be 
towed by usual 
methods. Hydraulic 
cart applies power to 
the aircraft's wheels, 
making it self 
propelied. The 
plane's own weight 
provides traction for 
safe ground 
handling even on 
wet ice. Remotely 
controlied by one 
man, on the ground 
or in the cockpit. 


Nm CONDE 


Giant vacuum sweepers like this MC-1 (the 
only unit currently in use by the U. S. Armed 
Forces) are saving money and preventing 
accidents at military and civilian airports 
around the world. Every hour each will clean 
ne-million square feet of runways, taxiways 
and flight lines. Each year they save millions 
of dollars in jet engine overhaul by removing 
foreign matter that might be ingested by a 
jet’s powerful air intake. More than 100 of 
these units have been built by Consolidated 
Diesel's Aircraft Equipment Division. 


The pioneer in the field, the AED designs and 


builds a wider variety of specialized ground 
support equipment than any other company. 


For instance, the AED was recently awarded 
»ntract by the Air Force to supply jet air- 
craft refueling trucks. Among the largest in 
se, each truck has a 5,000 gallon capacity 
nd a metered pumping system that delivers 
600 gpm, filtered to remove foreign particles, 
r and water. These new trucks will provide 
mplete refuel and defuel servicing for all 
types of Air Force aircraft. 


These and other examples are indicative of 
the types of problems solved by this member 
f The Condec Group. 


The Aircraft Equipment Division stands 
ready to assist you in the design and produc- 
tion of specialized equipment for ground 

ipport and to provide systems manage- 
nent and full responsibility —- from concept 
to delivery — of complete sub-systems for 
the support of land, sea, air and space 
weapons and vehicles. 


A facilities and product brochure has been 
prepared to tell you about the problem 

ving abilities of Consolidated Diesel's 
Aircraft Equipment Division and The Condec 
Group. Send for it today. 


AIRCRAFT EQUIPMENT DIVISION 


CONSOLIDATED DIESEL 
Aircratt Retueter ELECTRIC CORPORATION 


incorporates flexibility, safety and 80 Canal Street, Stamford, Conn. 
Multi-Purpose Servicing Unit simplicity. New Condec tank truck 2c ot Vv ee a 
is gas-turbine-powered and furnishes fuels and defuels any type aircraft oe anal Street, Van Nuys, Calif. 
electrical power and low pressure —high Delivers 600 galions per minute 
volume ai for starting jets and condi from 5,000 gallon capacity. Single- 
tioned air for heating and cooling. Its low point and over-wing service. Oper- 
sithouette fits under the wings of many ates from —20 to 125°F. Travels at 
aircraft highway speeds up to 50 miles an 
hour, fully loaded. 





©consoiiaated Diese! 





BUSINESS FLYING 


SIMILAR to the 1960 B95 version of the piston Beech Travel Air, SFERMA’s 01 turbine Travel Air has a taller (about one foot), 


squared-off fin, curved dorsal fillet and a wider span tailplane 


French we ‘Turboprop Travel Air 


By Robert E. Farrell 


Bordeaux-Merignac, France—! 


I 

Rey 
SFERMA i lary 
SFERMA has log 


nainiy througn 
igrce! th SFERMA 
This fall SFERMA w retrofit two 
idditional Travel Airs with Astazous. 
One alr been red from 
SI | RMA t ph Szyd ki, Turbo- 


one t tt 


nm? 
cn A 


Plane is equipped with two Turbomeca Astazou 470 chp. turboprops 
st I an A 


‘Si I RM ‘ fh 
t final | 


SI E RMA 


ASTAZOU engine contro! system and instruments are fitted into regular Travel Air panel. 
I'wo turbine rpm. controls on right are moved completely forward as soon as engine is 
bringing turbines to constant-speed of 43,000 rpm. and prop to constant-speed of 
ground run and flight. 


started, 
2,400 rpm. These values remain fixed during I'wo larger controls 
on the left control prop pitch and actually are only controls used to load engine. Pitch 
controls can be moved downward throagh gates into negative and reverse pitch range 
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quipment installation and taxes. Beech 
piston Travel Air in France, for example, 
osts about $123,505, equipped and 
taxes paid. Turbo Travel Air, with its 
l'rench engines, won't cost much more 

SFERMA’s sales pitch for its Turbo 
I'ravel Air will be based, naturally, on 
urcraft’s higher performance with two 
170 chp. Astazou turbines instead of 
ureraft’s normal pair of Lycoming 180 
hp ()-360 piston engines 

lurbo version will offer maximum 
i kevel speed of 310 mph. compared 
vith 209 mph. for piston version. Turbo 
:vel Air will climb out at 3,149 fpm 
ymmpared with 1,360 fpm. for the pi 


¢ 


ton version. At a 223 mph. economi 
ruise, range of the Turbo Travel Ai 
ipproximately 1,100 mi 
SFERMA hasn't definitely estab 
hed Turbo Travel Air weights for 
which it will seek certification. Initial 
however indicates that 
f Turbo Travel Air wall 
wt 5,100 lb., compared with 
b. for the piston version. Empt: 
ght of Turbo Travel Air, equipped 
be about 2.560 Ib., compared with 
570 Ib. for piston aircraft At the 
ights, SFERMA ofhcials are aiming 
vload of five passengers and about 
H gal of ]P-1 fuel 
SFERMA, in addition to pushing 
rmance advantages of its Turbo 
cl Air, will also base its sales pitch 
the unique control system built 
round the Astazou turbine by Turbo 
Nec! Unhke other turbine 
tems, including those on 
lurbomeca’s earlier turbines, the Asta 
engine handling to 
peration On 
Wh pow T 
matically ach by simpls push 
» a Max” button 
With the test 
SFERMA 


rforman 


in the produ 
Pravel An 
of the present 
hip In fact 
pcerforman 
nthe a mmpanving chart 
un and maximum speed, f 
based 
ower output 
SFERMA’s Travel Nu onversion 
results from a long test 
\ small turboprop wa 
SFERMA and Turb 
1 Max Holste 153 for test 
125 mph range This 
owed by fitting an Astazou to a 
Nord 1100 for speeds up to 2 
bout 300 flight hours were logged 
m the Max Holste and Nord flying 
testbeds 


Then, in October, 1959, SFERMA 
lecided on the Beech Travel Air as its 


| rogTan 


$0 mph 
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REDUCTION GEAR s 
HOUSING ACCESSORY POWER 
| ECTION , __ SECTION 


ROTATING SECTION 


nsliee 





FIXATION FLANGE 


REAR VIEW FRONT VIEW 


Sit a eS aii 
ASTAZOU power section includes first st xial compressor, two rows of flow straighten- 
ers and second stage centrifugal com followed by two diffusers, one radial, other 
axial. Over-all compression ratio is 5.7/1 at takeoff rating. Annular combustion chamber has 





centrifugal fuel injection. Gases pass t gh a three-stage axial turbine and a regular sec 


tion nozzle. Turbine blades and hubs tegral 


tween piston and turbine 
zou ire worked closely with Beech 
SFERMA chi ngines gineers throughout the modification 
Lecarm vho also doubk iculations. He continues to feed test 
AvIATION WEEK gram results back to Beech in the 
S 
Configuration of the Turbo Travel 


differs only silghtly from the pis- 





SFERMA Turbo Travel Air 
Pre rv Figures) 


W hts 


2.860 Ib 
5,100 Ib. 


Empty weight, equipped 


Gross weight 


Maximum sea level speed ) mph. 


Maximum speed, at 16,500 ft 
Economic al Cruising speed 223 mph 
Sea level rate of climb, two engin 3,149 tpm 
Sea level rate of climb, one engine ; 1,102 fpm 
Rate of climb at 10,000 ft. twe 2,460 fpm. 


l 
ers 
35 mph 
a 


lime to climb to 
10,000 ft 3 min. 53 sec 


20.000 ft S min. 40 sec. 


lakeoft distance over 50 ft. barrie: ‘ 500 ft 
Landing over 50 ft. barrier N.A 
Range, at 10,000 ft. cruising altitu serves, no wind, with: 
1) Fuel Capacity: 210 U.S 
223 mph. economic 
310 mph. max. spe 
b) Fuel Capacity: 170 1 
223 mph. economica 


310 mph. maximum 
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Winning pilot Aileen Saunders of El Cajon, Callif., right—and co-pilot June Douglas of Fall River, Moss 


AC MAKES IT FIVE STRAIGHT 
IN THE POWDER PUFF DERBY! 


Again in 1960—AC sparked the first place winner in the annual ‘Powder 
Puff Derby’’—AIl Women Transcontinental Air Race. This makes five firsts in 
as many years for AC Aircraft Spark Plugs—and the second win in a row 
for pilot Aileen Saunders. Mrs. Saunders flew her Cessna 172 ''Cool Lady 
2709 miles from Torrance, California, to the New Castle County Airport, 
Delaware, in 18 hours and 27 minutes—using AC's SR-83P platinum electrode 
spark plugs. AC platinum electrode spark plugs burn cleaner, last longer— 
give full firing efficiency for maximum performance on every stroke. If 
you want these same benefits for your aircraft engine, take a tip from 
the winners and install ACs with platinum electrodes. They're the best! 


AC SPARK PLUG && THE ELECTRONICS DIVISION OF GENERAL MOTORS 





DISTRIBUTED BY: Airwork Cerporation * American Avitron, Inc. 
General Aircraft Supply Corporation * Mid-Continent Airmotive Cor- 
poration * Pacific Airmotive Corporation * Southwest Airmotive Com- 
pany * Standard Aero Engine Lid. * Van Dusen Aircraft Supplies, inc. 











Aircraft 


Care 


storts with 


AIRCRAFT 
SPARK PLUGS 





ASTAZOU is positioned about one foot farther out on wing than Lycoming engines are on piston version. Heavier type metal is 
used on Turbo Travel Air flaps in order to sustain vibration set up by residual thrust of 60 Ib. per engine. Engine cowling arrangement 
is shown (right). Pitot-type measuring device located atop cowling is installed for testing program, 


COLD AREA containing main accessories is shown between annular air intake and firewall, beyond which is powerplant “hot area.” 
Secondary cold area is sealed off just below the hot area. Casing immediately in front of the annular air intake is the reduction gear 
casing with integral oil tank and defroster. Front view (right) may change as a result of modifications now in the works. Air scoop 


for oil cooling, located underneath cowling, will disappear. Future Astazous may have a larger annular air intake with special annular 
intake for oil cooling built into it. In order to cut down ground noise, SFERMA very likely will replace three-blade prop with 


four blade unit. SFERMA estimates 2.5 in. will be saved on radius, lowering noise k ground and permitting lower pitch at cruise. 


1960 B95 model #70 equivaler IrSepow i" Engine start-up is accomplished in 

SFERMA's proto- responding fuel m of t usual manner with the turbines 

quared-off fin, curved — Tb./hr ng brought up manually to the con- 

Het and vider span tailplane staz rol n au tant-speed range of 43,000 rpm. and 

Only 1 difference is found in the — varies the eng utp h then locked into this setting. Three- 
ngine i onfiguration lang luring flig! nd } led propeller unit is constant speed- 
Astazous are mounted about | ft ngit maximum power , at 2,400 rpm. while prop pitch 
farther out on the wing than are the takcotl \ I I ntrols are set at zero p tch. Thus the 


Lycomings, thus improving downward en raft is under no major force, despite 
ibilitv. Jet pods and cowling are of | e Mechamcal fuel governor wh sud noise being made by the con- 
hin stainless steel with duyval blanks the turbine turning nstant tant-speeding turbine and prop. Actu- 


| 
1! around the exhaust tailpipe. Lat no matter th wil rad each engine is exhausting some 


is positioned atop the wing with — speed setting » be var lb. residual thrust which can be 
haust gases flowing over trailing edge. erating range of 40,000 to 43, ffset by a slightly negative prop pitch 
latter repr sent ng Of tting. 


+} 


Powerplant Design revolutions. On the 


\stazou 1s a compact power unit onstant spec Noise Reduction 


th total length of 5 ft. 9 in. over-all © Temperature governor w! Ground noise of Turbo Travel Air 
umeter of 18.1] in. and total weight automatic loading of the engi uld be reduced when the present 
$40 Ib. The engine is mounted on — given maximum tailpy emperat three-blade prop unit is exchanged for 
Ided steel tube framing. Weight well as manual loading of the eng four-blade unit. Also, a larger air in- 


n includes three-blade clectric Ra long as this maximum temper t being designed for production 
propellers of 6.3 in. diam- exceeded tazou should reduce noise level. For 

Last February, the French gov e Cockpit propeller pitch the moment, mainly to spare people at 
nment certified the Astazou at a These are the only engine cor 1¢ airport here, SFERMA chief engi- 


tukeoff rating of 440 shaft horsepower — to load the engin r-test pilot 


Jacques Lecarme taxies 
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Pilots and Collins VHF 
are very good friends 


With good reason. Collins VHF systems 
give the pilots who wear these hats* 
crystal-clear communication on ali 680 
channels. Little wonder Collins 51X-2 
VHF Receiver and 17L-7 VHF Transmit- 
ter are the Airline Standard of quality. 


Are you and Collins VHF on speaking 
terms? 


COLLINS RADIO COMPANY CEDAR RAPIDS, 1OWA + DALLAS, TEXAS * BURBANK, CALIFORNIA 
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out to end of runway on 80% turbine 
rpm. before setting the constant-speed 
range Taxing is done on residual 
thrust plus few degrees positive pitch. 

Loading of the engine for takeoff is 
designed to be automatic on the 
\stazou. For test purposes, SFERMA 
test copilot, Henry Aligier carefully ad 
inced the prop pitch levers manually 
during takeoff in order to maintain 
HAXINUh powe! 

Normally, however, when ready for 
takeoff, the pilot simply pushes a 
MaXiIimMuM powe! button Tempera 
ture governor, which monitors the prop 
pitch, then assures that prop pitch is 
iutomatically adjusted to keep tailpipe 
temperatures of 420C thus vielding 
Mmaumum power Cockpit prop pitch 
mtrols move up the quadrant auto 
matically while the pilot is free from 

hutics 
jutomatic loading of 
| ‘ 


when the plo 


educes the pit h lever to a 


LS PX nde 
g. Specific pitch setting 
gives specih peed ilues for the air 
raft. On th vel Air, for example, 
ung speed btained when prop 
pitch is set on 3S deg 
SFERMA test program will establish 
lated 


( 
alues as an important part of ‘Turbo 


' ' 
unpicte range ”w thes cor 


Pravel Air pilot manua 
| 


Prop Quadrant 


Prop pitch quadrant  presenth 
marked in grades (100 grades equal 90 
On the 

the quadrant may 


raft speed ilues in 


, ' 
Wil know exacth 


ts a particular pitch 

egulating svstem adjust 

) maintain demanded 

noses down 

mechani il 

flow and tail 

temper re drops as power dr 1p 
urcraft begins to climb, the fuel 
governor begins te pump more fuel inte 
the turbine while tailpipe temperature 
ncreas g with powe! I he pil rf 
hasn't to | ngine controls sinc 


fi ing prop pitch 


I i 
Astavou : lf-regulating ; ] 
tazou ‘self-regulating system = als 


yntains built-in safeguards against cn 


mine over ling. On automat 


kK 


the 


! t 
ff, for example, if for some reason 
ta Ipip temperature is exceeded, blade 
itch 3 iutomatically reduced—down 
to flight fine if necessarv—until the 
temperature limit is re-established 
During flight, the temperature gover 
mally won't accept any manual 
etting which overloads the en 
If this does happen, prop pitch 
omatically reduced to 12 deg 
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Immediate openings for 
Engineers and Scientists on 
DYNA SOAR 


Dyna Soar is being developed by Boeing as part of a USAF-NASA research program 
to study the problems of manned e flight. This vital, long-range program is 
expanding steadily at Boeing, creating a number of outstanding openings for 


engineers and sciengists, includi me or positions, 


Requirements are a 8.s.—« pre I 1 graduate degree—in a technical 


dis« ipline plus a minimum o y I applicable experience. 


Assignments are available in a broa ectrum of areas, including: 


Crew Accommodations and Escape Syste:ns instrumentation 

Design Analysis of Structures, Systems and Communication and Tracking Equipment 
Equipment Reliability and Safety 

Handling and Servicing Equipment Configuration Development 

Electronic Guidance and Contro! Equipment Sty Pemmantes Cate 

Stability & .ontrol Contvels end Meshanieme 

Systems Integration Power Generation and Environmental Controls 

Advensed Vehicle Prepuision Launch Facilities and Base Design 

Test and Launch Contre! Equipment acne 

Electronic Equipment and Packaging 


Salaries are open and competitive nensurate with educational and experi- 


; 
ence backgrounds. Boeing pa ' nd moving allowances. 


Assignments are in the uncongest Pacific Northwest area, famous for mild 
vear-round climate, excellent hi | schools, and unexcelled recreational 
facilities for the whole family 


W rile today outlining your edu experience background, to: Vr. W. B. 


Evans. Boeing lirplane Compar j Hox 0% 4VU., Seattle 24, Washington. 


BOEIMMG 





New addition* to the 


first family in subcarrier oscillators 


The pencil points to Tele-Dynamics’ new Type 1252 
transistorized subcarrier oscillator —designed to oper- 
ate directly with millivolt transducers in extreme 
environments. Eliminating the need for preamplifica- 
tion, the 1252 insures more reliable operation through 
your whole telemetry system. 

This new oscillator converts information in the form 
of a low-level varying voltage—such as bridge trans- 
ducer output—into an FM signal. A modified version 
of the 1252 is packaged with its own integral, regu- 
lated power supply to furnish instrumentation poten- 
tial for the bridge. 

The other oscillator in the photo is Tele-Dynamics’ 
time-proved Type 1250, hundreds of which have been 
produced for aircraft, missile, and satellite applications. 

Both these lightweight, transistorized oscillators 
offer predictable performance, excellent thermal sta- 
bility, and the ability to withstand the toughest 


* Available for immediate delivery. 


environments. Neither requires a regulated power 


supply. Both are on-the-shelf for immediate delivery. 
These oscillators are only two of a family produced 
by Tele-Dynamics for your specific systems needs, 
along with a companion transistorized wideband am- 
plifier and mount. For detailed technical bulletins, 
call the American Bosch Arma sales offices in Wash- 
ington, Dayton or Los Angeles. Or write to Tele- 
Dynamics Division, American Bosch Arma Corpora- 


tion, 5000 Parkside Avenue, Philadelphia. 





Across-the-board Competence in Telemetering Systems 
and Components 


Commutators—Mechanical and Electric « Puise-Width 
Modulators « Subcarrier Oscillators »« Wideband Amplifiers « 
Transmitters « Power Amplifiers « Receivers « Discriminators 
« Decommutators e« Receiving Systems Accessories 


Guidance Receivers 











TELE-DYNAMICS 


AMERICAN BOSCH ARMA CORPORATION 


Visit out booth, Nos. 51-52 at the Sth Annual Symposium on Space Electronics and Telemetry, Shoreham Hotel, Washington, D. C., Sept. 19-21, 1960, 
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Finally, if the temperature governor 
malfunctions, an “over-temperature” 
warning light goes on in the cockpit and 
pitch is reduced to flight fine. Feather 
warning light also goes on, or auto- 
matic feathering can be provided, de- 
pending on customer preference 

SFERMA officials think the Astazou 
control system is particularly suited for 
executive type aircraft. Pilot handling 
is reduced to a minimum as far as en- 
gine controls are concerned. 


Cruise ‘Button’ 


Moreover, Turbomeca is working up 
ruising “button” for the 
Astazou which mav be available for 
Furbo Travel Air production models 
Thus the pilot will push one button to 
take off, a second to obtain cruising 
peed 
Control svstem on the Astazou also 
makes handling of the aircraft in ap 
proach patterns considerably less de 
manding on the pilot than conventional 
ind turbine aircraft. Revers 
bviously, also makes landing 
runs casicr to ntrol. Actually, on 
Aviation Weex Turbo Travel Air 
landings, onl pitch was used as 


in automati 


thrust is ob 
lown through 


braking devi 
tained by pulling 


gates 


PRIVATE LINES 


Agricultural Aviation Engineering 
Santa Clara, Calif.. has acquired 
D. Equip it ¢ maker of rotat 


ush vIn 


raft ind pra 





Petroleum Helicopters, _Inc., 
1 Sikorsky S-62 turbine-pows 


cl] ind qu 


\E}-3 





Aeroflot Amphibian 
Moscow—Acroflot has asked the Soviet 


iviation industry to devel pp an econom: 
mm phibian suitable for 
ind by the fish 


1s an observation airplane 


cal twin-engine 
use I passenger service 
ing industry 
The Soviet carrier now depends on float 
equipped twin-engine Li-2RP and single 
engine An-2 and Yak-12 equipment for 
flights requiring water landings. 
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THERE IS NO CEILING 
N IDEAS 


© Advanced hydrogen systems be 
solve the problem of keeping n 


periods of time in future sate 


Engineers at The Garrett Corpor \ 


are dealing with challenging pr s in 


Diversification of effort and 
world’s largest manufacturer 
leader in specialized missile and 


Vajor fields of interest are: 


¢ Environmental Control 5S 
oper and supplier of ai: 
systems for commer: 
support systems for 


leveloped by The Garrett Corporation 


and equipment operating for long 


pace capsules. 


iResearch Manufacturing Divisions 
fast-moving fields. 


eadership have made Garrett the 


components and systems and a 


rait systems. 


Pioneer, leading devel- 


tioning and pressurization 


litary aircraft, and life 
d space vehicles. 


Aircraft Flight and Elect: Systems—Largest supplier 


of airborne centralized 
with other electroni 
missile and submarine 


Missile Systems—Larg: py 
units, AiResearch is a 
and hydrogen systems ss 


r 


genic valves and cont! 


¢ Gas Turbine Engines 
gas turbine engines, wit t 
30—850 hp class. Studi rT 


applications. 


ita systems; also working 


nd instruments including 


ns. 


lier of accessory power 


ng with hydraulic, hot gas 


les, liquid and gas cryo- 
ound support. 

largest producer of small 
han 9000 delivered in the 
le industrial and nuclear 


Excellent positions are availab| qualified men with M.S., Ph. D. and 


Sc. D. degrees for work in these 


Send r 


esume to: Mr. T. E. Watson 


cc ‘@RATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California «+ Phoenix, Arizona 



































BASIC TEST FOR MEDIA SELECTION: 


Ask anyone, 
anyone 

you re trying 

to sell in the 
aerospace market, 
what publication 
he reads and 
respects most. 


Aviation Week 


od Space Technology 


ABC PAID CIRCULATION 78,9 


Project Mercur y—McDonnell Aircra 











NOW...ALL OF 
ALUMINUM’S 
ADVANTAGES 


New Powder Metallurgy Products Broaden Aluminum’s Defense Applications 


THE TRADITIONAL advantages 
of aluminum—at temperatures up 
to around 500°F—can now be ex- 
tended to temperatures hundreds 
of degrees higher than conventional 
aluminum can ‘take. 

THANKS TO Alcoa’s pioneering 
with the metallurgical technique 
known as “dispersion hardening,” 
solid aluminum products reformed 
from powdered aluminum by heat 
and pressure take on new qualities 
They are fine-grained, hard, tough, 
sapphire-like in brilliance, and 


amazingly resistant to heat effects 


ALUMINUM POWDER metallurgy 
products—**‘APMP” for short 

are available in a family of four 
alloys. They are usually extruded 
into forms which can subsequently 
be further extruded, rolled, forged, 
drawn or impacted by conventional 
metal-working methods. Where 
you need the properties of alumi- 
num, but where temperatures seem 
“too high” for conventional alu- 
minum products, chances are that 
one of these four alloys may solve 


For exciting drama watch 
Alcoa Presents"’ every 
Tuesday, ABC-TV, and 
Alcoa Theatre’’ alternat 
Mondays, NBC-TV 


a host of hectic problems. 

THE SUCCESSFUL development 
of these new APM alloys suggests 
what can happen when Alcoa re- 
search is applied to defense proj- 
ects. We always stand ready to take 
on Research and Development as- 
signments of a similar nature. For 
more information on APM alloys 
or Alcoa’s R&D capabilities, write 
Aluminum Company of America, 
2026-J Alcoa Building, Pittsburgh 
19, Pa. 


ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 





WHO'S WHERE 





(Continued from page 23) 


Changes 


*%. E. Schwerin, head of the newly or 
gamzed Skybolt Re-Entry Vehicle Program 
office, General Electric Co.'s Missile and 
Space Vehicle Department, Philadelphia, 
Pa. Other Skybolt program appointments 
R. M. Dietz, program engineer; V. E. Boc- 
celli, project engineer-plans and schedules; 
P. J. Politica, project enginectr-technical re 
quirements; R. G. Myers, project engineer 
design; John Vodantis, sales manager 

Wladimir Reichel has been named engi 
neering counsel to all divisions of United 
\ircraft Corp., East Hartford, Conn 

William J. Schoenberger, northeast m 
gional manager, Philco Corp.'s Government 
and Industral Group, Wellesley, Mass 

Dr. James C. Keck, deputy director of 
Avco-Everett Research Laboratory, Everett, 
Nass 

Schuyler Kleinhans, director of advanced 
research, Douglas Aircraft Co.'s Enginecr 
ing Department, Santa Monica, Calif., anc 
Charles R. Strang, chicf engineer transport 
ircratt cnginecring 

Cmdr. Samuel A. Forter (USN, ret.), as 
sistant director, Instrumentation Laboratory, 
Massachusetts Institute of Technology, Cam 
bridge, Mass 

James C. Elms, general operations man 
ager, Electronic Systems Operations, Acro 
nutronic Division of Ford Motor Co., New 
port Beach, Calif 

William H. Herrman, manager of adver 
tising and sales promotion, Electronics Di 
vision, Stromberg-Carlson, a division of Gen 
eral Dynamics Corp., Rochester, N.Y 

Dr. Charles E. Crompton, director of the 
Advanced Development Section, Isotopx 
Power Department, The Martin Co.'s Nu 
clear Division, Baltimore, Md 

Lockheed’s California Division, Burbank 
Calif., has announced the following ap 
pointments: R. A. Bailey, chief engincer 
spacecraft; W. H. Statler, chief engineer 
uircraft; R. L. Thoren, head of a new group 
as chief development enginect; G. W. 
Papen, head of a new diversification division 
under the chief advanced systems research 
engineer; R. R. Heppe, chicf advanced sys 
tems research engineer; James Hong, pr 
liminary design division enginecr; Paul W. 
Theriault, acrodynamics division enginecr; 
J. G. Real, chicf flight test engineer 

D. R. Martin, assistant manager-purchas 
ing and material control, Aircraft Engine 
Operations, Allison Division of General Mo 
tors, Indianapolis, Ind 

Donald G. Speyer, director of contracts 
Bendix Systems Division, The Bendix Corp 
Ann Arbor, Mich 

William Ziebell, manager of purchase 

vucago Aerial Industries, Inc., Barringt 

ind Richard Masterson, manufacturing 
iperintendent 

H. R. Dettwyler, chicf engineer, Coop 
Development Division The Marquardt 
Corp., Monrovia, Calif., and Russell Loft 
man, manager of advanced planning 

John Haller, purchasing agent, Acro De 
ign and Engineering Co., Bethany, Okla 

A. T. Cavanaugh, Furopean Techmica 

(Continued on page 125) 
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PUBLISHED BY THE FLIGHT PROPULSION DIVISION OF 
GENERAL ELECTRIC IN CINCINNATI, OHIO / SEPTEMBER , 1960 


FPD NEWS offers latest information on openings throughout the Division to interested engineers and scientists. 
Technical information and news relating to current projects will also appear from time to time in this column. 





New Lift Fan to Boost Performance 
and Efficiency of VIOL Aircraft 


Creating propulsion systems for advanced 

VTOL aircraft capable of high subson Let Fan 
Or supersonic speed presents enginecring 

problems that challenge the ingenuity 

both the theoretician and design engineer 


With a VTOL machine, take-off thrust 
must exceed the vehicle gross weight w 
some margin, whereas only a smal! frac 
tion of this power will be required { 
cruise. Optimizing the engine size for bot 
flight regimes becomes a formidable task 


One of the concepts recently advanced ‘ealaiiines 

by Flight Propulsion Division engineers is vate 

the lift fan illustrated in the drawing at 

eras decch an quale tones se vertical thrust ‘weight ratios, now about 

9:1, will be elevated to 15:1 by 1965. Such 

cruise performance. - 
propulsion systems will permit the evolve- 
ment of a new class of air vehicles for the 
military and, ultimately, for commercial 
applications. 
> Immediate Opportunities on VTOL 
Programs, and in Other Expanding 
FPD Components: 


For a given engine, fan lift is a function Engineering Computations 


of fan pressure ratio and diameter. The Rocket Engine Development 


fan provides greatly augmented thrust for Nozzte Development & Design 
Jet/Rocket Test Engineering 


the take-off mode, as verified in a recent 

test of a prototype configuration utilizing Mechanical Design Engineering 

a G.E. J85 turbojet; the “straight-through Monufacturing Engincesing 

2500 pounds of thrust produced by this Retiebility & Quality Control 

engine was boosted to 7500 pounds for Applications Engineering 
Electrical Space Power and 

vertical flight by its lift fan. Propulsion Systems Development 


High Temperature Metallur; 
But this is just the beginning. Devel et i ey 
ments to come will include lighter and Write informally, or forward your resume 


larger fans, integrated with more power in confidence to Mr. Mark Peters, Dept. 
ful gas generators. We anticipate tha 64-W], Bldg. 100. 


FLIGHT PROPULSION DIVISION 


GENERAL @@ ELECTRIC 


CINCINNATI 15, OHIO 





oa Ob sbin-re! 4 
giving 
makes good 
business 
sense, too!”’ 


Every business has a vital stake in the welfare of its community. The businesslike way to protect these 
interests is to support your community The United Way. Your United Fund or Community Chest Campaign 
takes care of many community needs without the confusion and waste of separate appeals. 

Your company can contribute in three important ways! @ Make sure your company makes a generous 
corporate contribution. It helps protect the welfare of your employees and customers. g Help your employees 
meet their obligations through easy payroil payments. Experience shows this often doubles, even triples, 
results. g Stimulate executive participation in support of your local fund. Such participation helps safeguard 
the dollar investment made by your company and its employees. 


Remember, giving The United Way helps your community and your company. GIVE THE UNITED WAY 
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Services Manager (Geneva, Switzerland) for 
General Electric Co Flight Propulsion 
Division 
E. P. Fagan, chief-advanced systems, Mili 
tary Relation Division, Ryan Aeronautical 
Co., San Diego. Calif 
P. C. Swan, field station manager for 
Douglas Aircraft Co.'s Nike Zeus mussil 
testing operations on Kwajalein Island 
Harold J. Downes, director of interna 
tional operations, Lear, Inc., Santa Monica 
Joseph FE. Healy, manager of military 
sales, Zenith Plastics Co., Gardena, Calif., 
1 subsidiary of Minnesota Mining and Man 
ufacturing Co 
Dr. H. S. Sweet, manager of the newly 
reated Acrospace Design Department in 
the engineering branch of Lockheed’s Geor 
gia Division, Manetta, Ga 
Francis A. Warren, senior technical spe 
ialist to the chief of Propellant Research 
Rocketdyne Solid Propu g0n Operations 
M (,reg t | x 
Caesar Frank Fiore, assistant director for 
nobilization planning, Communications In 
dustric Division, Business and Defense 
Services Administration, U. S. Department 
of Commerce 
Francis B. McKee, product engineer 
Reed Instrument Bearing Co., Los \nge les 
Calif., a division of SKF Industries, In 
Robert L. Chapkis has joined the Acr 
thermodynamic Staff at National Enginect 
ng Scien ( Pasadena, Calif 
J. Paul Walsh, director of the ( I-R 
It Arlington Va Research Center 
Thomas B. Riley, operations manager 
National Astro Laboratories, Inc., Pasadena 
Calif 
L. James Levisee, assistant to the gen 
ral manager to dire ind coordinate cor 
porate diversification by external acquisition 
for Hughes Aircraft Co., Culver City, Calif 
William L. Hoffman succeeds Mr. Levisec 
is director of corporate materiel 
Morris Sievert, manager-turbomachinery 
ales, Solar Aircraft Co., San Diego, Calit 
Joseph Stolh, manufacturing manager 
ransicoil Division, Daystrom, Inc., Worces 
Pa 
Norman Wicks, director of 
tions and advertising, General Precision 
Equipment Corp New York, N.Y in 
General Precision, Inc., a subsidiary 
Earl J. Shelton, manager of a newly estal 
ished High-Power Tube Division, Eitel-M« 
Cullough, Inc., San Carlos, Calif 
F. Sutherland Macklen, director of eng 
ering, and Dr. M. Shaw, manager-solid 
laboratory, Ovitron Corp., Long Island 
N. ¥ 
ritish Aircraft Corp Ltd London 
‘land, ha anounced the following ap 
vents) Allen H. C. Greenwood, 
rdinator of aircraft sales and service; G. R 
Bryce, chicf test pilot; R. P. Beamont, dep 


’ f tect lot 


F. Robert Hevner, Bedford (Mass.) di 
tnct off 7 r, Stromberg-Carlson Di 
ion of General Dynamics Corp 
George Walthers, manager of digital 
tems, Canoga Corp., Van Nuys, Calif 
Bliss M. Bushman, director of system 
vecring, and John D. Gum and James 


I. Sharpsteen, assistant dir 
ems Corp., Monrovia 


/ 


f Allis-Chal 


nsolidated 
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WHY A SPECIALIZED ENGINEER 
WILL DO BETTER IN A SYSTEMS 
ENGINEERING ORGANIZATION 


At General Electric's Defense Systems Department: your career can 
profit from an important new concept of professional flexibility. Here’s 
how it works: 

When the specialized engineer joins DSD, he has this three-way choice— 


@ grow in his own specializat 

@ broaden his specialization to include closely related areas within 
the same discipline 

@ broaden his knowledge of tems design and analysis through 
direct exposure to DSD’s large-scale systems programs 


The decision is up to the engineer. No matter what his choice, he'll soon 
be working with new ideas and advanced technologies associated with 
large-scale systems enginecring — DSD'’s only business. 


Engineers with significant experience in any of the following areas can qualify 
for DSD's three-pronged approach to career growth: 








Operations Analysis * Oceanography * Nuclear Physics ¢ Radiation Physics 
Astronomy * Systems Engineering * Infra-Red * Computers e Radar 
Inertial Guidance * Systems Analysis * Technical Writing * Systems Synthesis 
Space Physics * Propagat Engineering * Systems Test Engineering 
Computer Applications * Weapons Systems Analysis * Optics 
Auto Pilots * Guidance f ations * Classical Mathematics 
Applied Mathematics * Con ations * Data Handling * Sonar 








GET THE FACTS TODAY! Learn al! the advantages of applying 
talents to long-range systems engineering 

programs. Write about your education and 

experience to Mr. E. A. Smith, Box 9-B. 


DSD DEFENSE SYSTEMS DEPARTMENT 


A Department of the Defense Electronics Division 


GENERAL @ ELECTRIC 


Northern Lights Office Building, Syracuse, New York 








SEARCHLIGHT. SECTION 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 

The advertising rate is $31.00 per inch for all 
advertising appearing on other thon a contract 
basis. Contract rotes on request 
AN ADVERTISING INCH is measured % inch verti 
cally on one column, 3 columns—30 inches—to a 
> 2ge 
EQUIPMENT WANTED or FOR SALE ADVERTISE 
MENTS acceptable only in Displayed Style 

Send NEW Ads or Inquiries to Classified Adv 


Div 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines 
payment count 5 average words as a line 


PROPOSALS, $1.80 a line aon insertion 


BOX NUMBERS count as one line additional in 
undisployed ods 


of Aviation Week, P.O. Box 12, N.Y. 36,N_¥ 








DC-6B's FOR SALE 


Offering for immediate delivery a number of passenger airplanes 
for fly-away delivery at Los Angeles Int'l Airport, subject to prior 


sale. 


All inquiries and arrangements to inspect airplanes should be directed to 


WESTERN AIRLINES, INC. 


6060 Avion Drive 


Los Angeles 45, Calif. 


Attn: K. W. Kendrick, Phone—Spring 6-2345 








FOR SALE: COMPLETE 
ON MARK 


DOUGLAS A-26 


Powered with low time 

Pratt & Whitney CB-16 engines 
Reversing propellers 

Radar. 

Steerable nose wheel 

Integrated flight system 

Ground and flight air conditioning 
Air step door 

Cruises 360 MPH at best altitude 
Immaculate interior 
Excellent condition 
Available for immediate 
and demonstration 


CONTACT: 


nspectior 


Ed Custer 

Northern Natural Gas Co 
Omaha, Nebraska 

Call WEbster 7600 











CONVAIR 240 


Airesearch executive conversion used as 
our show plane. For immediate delivery. 
Sacrifice. Far below our cost. 

Call or Write for Details 


FREDERICK 8B. rT & ASSOC., INC 
250 Park Ave., N.Y MU 7-1800 





DOUGLAS C-54B 


Becutiful 60-pass./cargo convertible 
zero time since overhaul 
available for lease or sale 


WILLIAM C. WOLD ASSOCIATES 
551 Fifth Ave.. New York 17. N.Y 
Tel: Murray Hill 7.2050 
Cable: BILLWOLD New York 








Convair Trade-in 


DOUGLAS DC-3 
200 MPH Al2 Autopilot 
Trades Accepted. 


Frederick B. Ayer & Assoc. Inc 
250 Park Ave., New York 17, N.Y 
mM - 








ADDRESS 


SAN PRANCISCO 





WORK WANTED 
Flight Engineers currently qualified on Con 
ate at ' Dc .¢ mn and Ele ' «a : 
Sept. 1. WW Aviation Week 


FOR SALE 


PSY. SA. Tow amphibian converted for 2 
crew—ca passenger u ‘ 
19sse Bott , Wettngnter 4762 fully equipped 
Madeo faet reconditioned. 3-W Bie . 
ters 4 ata, Airy ‘ f. TE-° ‘ 


Collins See. 3- ARN - 14 280 channel TvVOoR 
‘ ; Omni Ma He 
ARN ype Omer tece ny 


MN« 
> Pat? 





Wright @2680-07 T.0 


e¢ ma r s1 


ne oops aee or ted s- v 


ne Franklin Model 0-805 -2 


time nce new 


Milton R Barnes, P.O. Box 334, Greensboro, N.C 








TO HELP YOU 


Sell Equipment You No Longer Need 


Use 


“Searchlight” Advertising 











To figure advance | 





WHERE 
TO BUY 











FASTENERS FOR AIRCRAFT AND MISSILES 
cantivieo vo ‘CoUGRuMaNT s Soacie ications 
Boltse—Nuts—@i vete—Screws—Stude—internal ang 
External Wreneting Bolte—Oowe! and Lock Ping 


Mercury air parts co., tnae 
9310 West potNervess Biv Culwer €C 
Teleahone—VUPton ©.9023— Viestves. EE. er si3e 
TOVGH SPECIALS 10 OAY DELIVERY 





EMPLOYMENT 
OPPORTUNITIES 








Positions Available ot 
Ball Brothers Research Corporetion 
Bovider, Colorade 


for Electronics Engineers 


Te initiate the application of high speed digital 
techniques in a new Geld Five years euperience is 
equired 








REPRESENTATIVES WANTED 


electre-mechanical and electro 

wants representation 

City, New Englacd 

od midwest areas Piease write sclud 

ing area desired, size of firm, teeheical experience 
and lines currently being hardied 


SERVOTRONICS, INC 
Rood Buffalo 25. New York 


turer of 
wrve cCe.ponents 
olitan New York 








190 Gruner 











POSITION VACANT 


Corporate 


Flight Engineer——Ff ast-growing. 
arma eutica irceha 


mpa 


SELLING OPPORTUNITIES AVAILABLE 


world-wide 


manufacturer 
fo hanica 


acivanc ed 


Prominent with 


rchar ’ 


backgr 


Z 
€ 
‘ 


‘ n Week 
re Sates gg ao ae Major aircraft 
. aft 4 oldu ale 
them through t th rr 
Exten et 


esent 
preferred 
sume 1 « 


Aviat Week 


POSITIONS WANTED 
Airtine Capt. Most Type and other ratings 
\ we yrs. airline, PW Aviatior 
Airtine 


emi 


Captain. 


syed b 


20 yrs. enpenepee at 43 

inkline ‘ 7 he 
pref 
Y k. PY ) Aviat 


erabl Western New 


W eek 


Lodestar Pilot. ATR. & years executive —- 
} PW Av 


rience tesume requeat 


W eek 
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EMPLOYMENT OPPORTUNITIES 
MOOS ALS 


Y 


ENGINEERS * SCIENTISTS 


Large-scale system engineering requires the anticipation of the 
need for design and integration of new equipments and 
subsystems to maintain a continually effective command and 
control structure. 


The elements of these systems — communication networks, 
computers, detection systems and weapons — must be continually 
evaluated, upgraded and integrated to assure total system 
compatibility. Effectiveness can only be maintained by the 


“open end” concept. 


MITRE, a nonprofit system engineering organization, is engaged 
in the design, development and evaluation of electronic 
command and control systems. 


Appointments to MITRE’s Technical Staff are available to 
engineers and scientists with advanced degrees and interest in 
combining large-scale system engineering with electronic 


system development. 


COMMAND ann CONTROL SYSTEMS... 


EXPANDABLE TO 1970 AND BEYOND 


Inquiries may be directed to: 
VICE PRESIDENT — TECHNICAL OPERATIONS 


MITRE 


Post Office Box 31 —10-WW, Lexington, Massachusetts 
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EMPLOYMENT OPPORTUNITIES 


quality control engineers 


LOCKHEED 


MISSILES AND SPACE DIVISION 
SUNNYVALE 


offers position in 


TECHNICAL 
SALES 
TOTAL PROMOTION 


APPROACH TO 0.C. 


. . Should be well versed in missile and 
... from scncepieit veiiiallik of 
1 t th h k I space terminology, experienced in 


all phases of promotion activity such 


It has long been the policy of General Electric’s Ordnance ahi ee 
Department to insure the operational capabilities of its SS GENIONS, Cloprays, Srechures 
products through a totally integrated quality control specialties, advertising copy, layout, 
program. 

Quality contro! starts at the proposal stage when a master 
Q.c. is formulated. As advanced design rogresses, conventions and symposiums, 
quality control engineers work closely with Soles groups 

in areas that wil! affect quality and production costs, Coin- Should also have related adminis- 
cidentally incoming materials are subjected to quality eta piidiiuths oad 
controls and continuing liaison is maintain vendors SAS Capa Onee Wh prepay an 
to insure maintenance of specifications. As a product control ng sales promot onb sdgets 
moves into the production phase continuous monitoring of 
Mawr meno wd rocesses is ‘ormed, not only to certify and planning annual promotional 
previous reliability criteria with a view to improving : 

product capabilities through institution of better produc- 
tion vee-boe matey Cost-production evaluation is also carried 
out to prove feasibility of any given Q.C. plan on an indi- if you are experienced in work related 
vidual product. 

Immediate openings for experienced Q.C, Engineers on 
such programs as Torpedoes...Other Underwater Weap- Research and Development Staff, 
ons... Fire Control Directors... Missile Launching and 

Handling Equipments... Inertial Guidance Equipments... Dept. I-17B, 962 W. El Camino Real, 
Navigational Equipments... Senaiitte Calliden 10% often, 
If you possess. a degree in engineering and from 3 to 12 

years experience in quality control, we invite you to inves- ship or existing Department of 
tigate these openings: Defense industria! security clear- 
Q.C. ENGINEER — TEST PLANNING : 

a.C. ENGINEER — COMPONENTS ance required. 

a.c. ENGINEER —SVSTEMS 


Applicants for these positions should have a BSEE, BSME 
or BS in Physics with emphasis having been placed on elec- 
“tronics. Must be able to work well with other — and 
analytical ability to reach sound solutions to problems. It 
is desirable to have me zs Costeet andes Raaee ex- 
perience and also be familiar with digital techniques, 1 hy fa a 
printed boards and transistorized circuits. OC. Ce 
Please forward your inquiries including 
salary requirements in complete confidence to: MISSILES 
Mr. R.G. O’Brien Div. °1-‘\! AND SPACE DIVISION 


ORDNANCE DEPARTMENT SUNNYVALE, PALO ALTO. VAN NUYS 
of the Defense Electronics Division GANTA CRUZ, SANTA MARIA. CALIFORNIA 


CAPE CANAVERAL. FLORIDA 
HAWATI 


media, as well as arrangements at 


programs. 


to the above, you are invited to write: 


100 Plastics Ave., Pittsfield, Mass. 
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EMPLOYMENT OPPORTUNITIES 


ADVANCED MISSILE and 


SPACE TECHNOLOGY 
... at AVCO/RAD 


AVCO offers challenging assignments to 
creative Engineers and Scientists in Research 
and Development Work on Ballistic Missiles, 
Re-entry Vehicles, Satellites, Space Probes 


and Space-Propulsion Systems. 


Openings are available at the senior levels in the following fields: 


AERODYNAMICS GUIDANCE AND CONTROL 


Hypersonics and Heat Transfer @ Synthesis and A ysis Attitude Control Systems 


Trajectory Analysis and Optimization Airframe-Autopilot Integration Automatically Controlled 
Vehicles 


Logic Synthesis of Stored Command Data and Digital Data 


Stability and Vehicle Dynamics 
Flight-Control Systems 
Preliminary Design Space Navigation System Development 


Theoretical and Experimental Reseorch Optics, Optica trumentation 


Advanced Re-entry Vehicle Guidance 
APPLIED MECHANICS THERMODYNAMICS 


Dynamic Analysis @ Thermal Protection Systems 


Design of Space Structures © Propulsion Syste 

Preliminary Design @ Cryogenic Systems 

Theoretical and Experimental Research @ Theoretical and Experimental Research 
2 


DESIGN PROJECT ENGINEERS 


Vehicle and Space Structures @ Hypersonic Vehicle Development 


Control Systems @ Re-entry Vehicle Guidance System Development 
Electromechanical Devices @ Flight Control System Development 
Spoce-Propulsion Mechanisms ®@ Space Vehicle | 


Ground Handling Equipment 
Electrical Checkout Equipment OPERATIONS ANALYSIS 


@ Engineering System Analysis 


SYSTEMS ANALYSIS © Statistical Methods of Military System Analysis 


@ Weapon-System Anolysis ® Game Theory and or Stochastic Processes 


® Space Trajectory Analysis @ Probability The 


@ System and Component Optimization 


Mr. J. E. Bergin, 


- ‘ . 5 ervisor 
The Division's new suburban location provides an unusually 


attractive working environment outside of metropolitan 
Boston and Cambridge. The Division is located in a new 
$16,000,000 outstandingly equipped laboratory. Publication 
and professional development are encouraged and the 


Division offers a liberal educational assistance program for 


for advanced study hesearch & Advanced Development 


At AVCO/ RAD you will find a liberal benefit program ivision of Avco Corporation 


201 Lowell St., Wilmington, Mass. 


and excellent salaries commensurate with your experience. 
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Work 


better, 


live better 


in the uncongested 


Pacific Northwest. 


Immediate. long-range openings at Boeing for 


STRUCTURAL, MECHANICAL AND AERONAUTICAL ENGINEERS 


These openings are on expanding 
projects concerned with aircraft of 
the future. They offer qualified en- 
gineers stimulating assignments on 
commercial aircraft 


advanced pro- 


way at Boeing Ss 


In addition, 


grams now under 
fransport Division 
available, 


training assignments are 


on a selective basis, to engineers in 
other fields who wish to apply their 


capabilities to aircraft work 


At Boeing you'll be working with 


builders of the 


20 jetliners 


the designers and 


world famous 707 and 
You'll enjoy the advantages of a pro 
fessional climate that’s conducive to 
deeply rewarding achievement. 
You'll have an opportunity to speed 
your career progress by taking grad- 


uate studies, at company expense 


The Boeing Transport Division is 
Pas ifie 


Northwest, noted for mild year- 


located in the uncongested 


round climate, nationally famous 


TRANSPORT DIVISION BLP MAY LS 


recre 


schools 


outdo 


family 


ational facilities, excellent 
ind healthful 


x Western living for the whole 


ind housing, 
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Environmental 
conditioning 


for 


missile 


ground support 


systems 


AiResearch electronic cooling 
.S. Army Hawk missile 
radar equipment 


units for [ 
mobile ground 
require only half the space origi- 
nally allotted. These lightweight 
production units, with a heat rejec- 


tion capacity of 10 KW. 


0) ” x 24” x 94”. 


measure 


A complete system package. the 
liquid-to-air unit includes an ac- 
cumulator, pump, heat exchanger, 
fan. switches and valves. 

Contact AiResearch early in 
your planning and design stage for 

reater reliability, smaller unit size 
and weight. AiResearch is the lead- 
designer and manufacturer of 
advanced electronic conditioning 
equipment and systems for missile 
ind ground support application 
Environmental conditioning 


quipment has beer produced for 
the following 
Detection - Communication 
Ground Support - 


Guidance 


electronic systems: 


- Control 


Write for literature today. 


C&S: 


AiResearch Manufacturing Division 


Los Angeles 45, California 








LETTERS 


ILS Concepts friation Week welcomes the opinions n | » of this glide path array you 


of its readers on the issues raised in the how » narrow beams overlapping at 3 

magazine's editorial columns. Address 

I should li if n t 1a letters to the Editor, Aviation W eek, 
comments o1 iresarti proved 330 W. 42nd St., New York 36, NV. Y. 
System Operating at ee ; . Try to keep letters under 500 words and 
W isioee si “a give a genuine identification. We will 

. , not print anonymous letters, but names 
of writers will be withheld on request. 
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Business end of an ICBM. Topping this Air Force intercontinental 


ballistic missile is a compact but tremendously complex re-entry vehicle. Avco 
scientists provided the breakthrough in its development, and supplied the 


many skills needed to engineer and produce it. Today, Avco is producing 


re-entry vehicles for Atlas, Titan and Minuteman. ll vco 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK »> NEW YORK 
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